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... order your wire requirements as far in 
advance as possible so that manufacture of 
your material can be planned in our produc- 
tion schedule. 







... consult with government engineers to 
check with their requirements before pur- 
chasing cable for a government financed 
project. 








... try, wherever possible, to use designs of 
cable that are available in stock or the sim- 
plest to make. 









. .. avoid complicated splices and fittings. 
Your Okonite representative can tell you 
how to simplify installations. 


... Supply us with cutting lengths promptly 
as we cannot start manufacture, in most 
| cases, until we have this information. 





4 (408) 





KONITE is able to supply many types of elec- $ 
trical wires and cables subject, of course, to War 
Production Board limitations. If you need insu- 





Electrical Wires and Cables _ 





LED 


OF WIRES and CABLES offagy 
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Three conductor 
V. C. Cable with 
lead sheath. 







cd 
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. . specify cables that are unnecessarily 
complicated. Each operation on a cable re 
TL eusMe ya E-V Mb sre Cael blo MSR Meet CcMO MLB eT G 
may be cause of delay. Keep your cable des 
sign simple. Consult your Okonite repre- 


sentative as to how you can do this. 


... order short lengths of many sizes. Stand- 
ardization on a few sizes almost always 
results in lower cost per foot and much 


quicker delivery. 


. . send your order in without specifying 
conditions of installation, supplying prop- 
erly certified allotment number or symbol 
and Army, Navy or other government con- 
tract number—if any. This information is 
A UstebAMetea Alb mel atic) me tims em bial cs Ce 


in our production schedule. 


trans 
stock 


suppl 
“via ( 


M: 
lated electrical conductors, get in touch with your keep 
nearest Okonite representative; he can help you ae 
in many ways... The Okonite Co., Passaic, N. J. aril 

Is yor 
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for FAST-ACTING EMERGENCY 
UPPLY SERVICE... call on 


aybar’s Utility Supply-Corps 


Fires, floods, windstorms, and other 
smergencies which interrupt power 
transmission or distribution are impor- 
ant “test-cases” of GRAYBAR service. 

Recently, for example, a fire made 
jt necessary to install new cable to feed 

important plant making bomber 
parts. Yet supplies in the area were 
out,” and a serious delay seemed in- 
evitable. 

The local GRAYBAR representative, 
lhowever, was able to locate an accept- 
able alternate on hand at a truck manu- 
facturing plant only thirty miles away. 
Electrical service was restored over- 
night. 

Similarly, pole lines damaged by re- 
cent floods were more quickly restored, 
as GRAYBAR moved in new poles, hard- 
ware and wire from points outside the 
flood zone. 
ij” 6Technical understanding of your 
M@meneeds, “know-how” on priority and 

transport, and a network of warehouses 

stocked to make the most of limited 

supplies—all these factors work for you P ; 

“via GRAYBAR”. kn i . ‘ — pares ‘. : 
Many electric service companies 3 ~ on alice Bee Sherer 
keep closely in touch with GRAYBAR , oe ae ritah Vas tear eseh 
on supply stocks all the time to as- a 
sure fast aid should emergencies strike. 

Is yours one of them? 
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IN OVER 80 PRINCIPAL CITIES 
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The Army-Navy ‘‘E”’ 
has been awarded 
to both the Jeannette 
and the Ridgway 
plants of Elliott 
Company. 
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5 by answer is DEPENDABLE POWER 
—smooth, quiet, economical, reli- 
able POWER to drive anything from 


a pump fo a generator. 


That monogram implies a back- 
ground in turbine development going 
back to the beginning of the century. 
The progenitors of today’s Elliott tur- 
bines first took shape almost forty years 
ago. Even then they were good units— 


some of them are still in service. 


ELLI 


: OTT Corend, 





Wuar's BACK OF 
THE MONOGRAM—IN 










Elliott turbines today have advance 
to their present standard of excellenc 
through a process of conservati 
development. The result is turbine 
whose engineering integrity builds co 
fidence in every user. 


When you need turbines—either « 
units with their generators, or for 
chanical drive—talk it over with Ellio 


Steam Turbine Department 


JEANNETTE, PA. 


DISTRICT OFFICES IN ALL PRINCIPAL CITE 
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Imp roves Distribution 


ee Lhe | 


oO Less outages. AIR BREAK SWITCHE 


@ Saves sectionalizing fuse outages. 


aa ata me) 
Trouble confined to faulted phase. 


R es long-time outages. 
educes long-time outag Th heed 


THERMO-RUPTERS 
Permits increased application of 


sectionalizing fuses. 


SWITCH OPERATING 





i Fewer burned-down wires and reduction MTT TTT 
4 
of attendant live wire hazards. 
i 
; SUBSTATIONS 
| q 
4 f 
This half cycle, high speed ; foun OPEN OR ENCLOSED, 
SHORT CIRCUITER — oe ISOLATED PHASE 
reduces the line voltage to 
vee ° vee zero during faults—ex- a satel Atlas 
2 tinguishes the arc, saves 
fuses, forces quick trip- 
ping—thereby improving . 
distribution service. ; iLL: INTERLOCK 
7500 Volts, 25 to 200 Amps. . 1 
naier time ue to ee ae SYSTEMS 
Amps. , 
AUTOMATIC 
SECTIONALIZING 
EQUIPMENT 
Internal | me METAL CUBICLES 


Mechanism 


SHORTING CONTACTOR =» service 
a Tea ds 


a AILWAY AND INDUSTRIAL ENGINEERING CO., GREENSB 
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6000 AMPERE SWITCH 
IN CLOSED POSITION 


TLL 
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30,000 AMPERE SWITCH IN CLOSED POSITION 


Some time ago this organization was called upon to develop 
a line of switches from 6000 to and including 30,000 ampere 
capacity to meet the new requirements of war and associated 
equipment production. Specifications for the 30,000 ampere 
switch were that it had to be designed so that it would close 
as well as open the 30,000 amperes with not more than 10 
volt potential difference across the switch in open position. 
Also, the 30,000 amperes were to be carried continuously 
without any undue rise in temperature. Quite a number of 
these switches are now in service. Their performance is such 
that this type switch is now a standard "Three E” product. 


We are prepared to furnish these switches in capacities of 
5,000 to 50,000 amperes, modified and so designed to fit all 
individual installations. This entire range of amperes can be 
met with the same unit design by the addition of more mem- 
bers of the same units. 


Write for complete details. 


MELROSE PARK 


ote 
REQUIREMENTS 
OF PRESENT DAY 






The Organization 
BEHIND THE PRODUCT 
The Electrical Engineers Equipment Company, an organi- 






value, economy of performance characterize every ''Three 
E’’ product. “Three E'’ specialists have all worked in 
oper- 

and 






the field and have had long and close contact with 
ating problems as concerns the application of line 
station equipment. 












The contacts are designed so that they will auto- 
por advance and seat on new points to 
assure clean and perfect contact surfaces. There. 
fore, any reasonable amount of wear and burning 
which takes place when heavy ampere switches 
are opened will not unduly limit the service life 
of this switch. 

No weight to lift! No effort wasted! The 
switch blades are pivoted in the center allowing 
all the manual effort to be applied to contact 
pressure of the switch contacts. 

The switch is of portable type with mounting 
adjustment to compensate for unevenness and slop- 
ing of floor. 

A large number of butted joint contacts make 
possible streamlined current flow, keeping heat 
losses at a minimum. 

Each unit of the blade as well as each unit 
bar of the clip carry their proper share of the 
total amount of current in the switch. 

Two individual switch bases are used so that 
there will be full unobstructed air flow to the 
switch contacts. This means the switch will run 
cooler. Also, there is less critical material used. 

The switch is so designed that the strain or 
load of the contact pressure is entirely taken up 
by insulated tie rods from switch clip to switch 
clip, so as to be fully neutralized as well as self- 
contained. 
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THE CLAMPTOP--- 


Three important advan- 
tages accrue to users of 
Clamptops. (1) Use of hot 
line tools is greatly facili- 
tated. (2) Many feet of pure 
copper tie wire are saved at 
each insulator. (3) Radio 
interference resulting from 
conductor attachment 
methods is eliminated. 
Clamptops are’ easy to in- 
stall and improve the looks 
of the O-B Line Post whose 
good appearance is often 
some factor in its selection. 
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THE CERAMIC SEAL--- Interior of a Line Post must be totally 
air-tight. This is accomplished in the O-B design by inserting a 
porcelain barrier (A) at the time of firing. Barrier and inside of 
chamber are both coated with glaze which is fluid at maximum 
firing temperature and allows escape of heated air at (B). Glaze 
quickly sets as temperature is decreased, and further cooling 
creates a vacuum in chamber. When cold, a hole (C) is 
punched in barrier and the vacuum measured; giving 
positive proof of perfect seal. Chamber is then filled 
with inert, dry gas and the barrier plugged with cork 
and sealing compound. No organic, war-critical, or per- 
ishable materials are used in the O-B Ceramic Seal, and 
it performs its function ideally. 


CANADIAN OHIO BRASS CO., LTD.. NIAGARA FALLS, ONT. 2417-H 
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NEW ELECTRO-COOLER THAT JUMPS) 
POWER TRANSFORMERS 20-6070.. ANDI 








































we HERE'S A WARTIME INVESTMENT#I 





pases New Electro-€ooler 


EASILY INSTALLED or removed — 
without shifting the transformer. If 


the transformer has standard radiator 


ed 
a 


valves, there is no need even to drain 


ae 8 


oil on installation! 


FACTORY SEALED! No pipe connec- 
tions or joints to be made in the field. 
ELECTRO-COOLER is factory-assembled 
as a unit 


NO GLANDS or stuffing boxes! Oil 
drips and air bubbles are eliminated. 
Never any need to fix packing. 


ONLY ONE SHAFT! Motor and pump 
are designed as a complete unit — on 
one shaft and in one frame. Result: 
greater mechanical strength, fewer 
parts, fewer mechanical fits. 


SIMPLICITY! The three-phase squirrel 
cage motor has no starting brushes, 
no commutator, nor other such wear- 


ing parts to cause trouble 


ru ies 


SELF-LUBRICATED motor and pump are 
totally enclosed, immersed in oil 


HIGH-PRESSURE TESTED! Possibility of 
oil leaks or seepage is minimized by 


testing the ELECTRO-COOLER at 50 


pounds pressure. Maximum working 


pressure is only a few pounds. 





SELF-CONTAINED and self supporting! THIS ENTIRELY NEW UNIT SHOULD NOT BE CONFUSED 
The new ELECTRO-COOLER requires no cee vas : ea Shy: ; 
WITH ADAPTATIONS OF AIR-CONDITIONING DEVICES 


foundations. 
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TVITH A GREAT PEACETIME FUTURE: 


OPAPACITY OF MOST ALLIS-CHALMERS 
DAVES TIME; TROUBLE; SPACE; COST! 


New ELECTRO-COOLERS can step up ca- 
macity of most transformers now in service 
20 to 60%. Installation is simple! 


Allis-Chalmers’ new ELECTRO-COOLER 
s self-contained and self-supporting... 
mploys no stuffing boxes. Here’s the 
ming thing in forced-oil cooling...a 


ae 


oll? 


ound long-term investment! 


New Transformers built with Allis- 
halmers ELECTRO-COOLERS use 25% less 
opper and steel...cost less! — 





YOUR power transformers are 
a led by slow thermo-syphon flow 
oi lating liquid through their radi- 
| and most of them are—chances 
[emeeeeat new ELECTRO-COOLERS can 
Mey increase their capacity! 
accelerating liquid flow with 
baction — and by forcing cooling 
wer radiator surfaces — new 
TRO-COOLERS step up the capacity 
bt transformers now in service by 
60% ! 
allation of new ELECTRO-COOLERS 
iple because the units are self- 
ined and self-supporting. There's 
d to shift transformers. 
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And because the ELECTRO-COOLER is 
factory-assembled as a unit, there are 
no pipe connections or joints to be 
made in the field! 

Note that there are no stuffing boxes 
to require packing — that motor and 
pump are built on one shaft and in one 
frame for greater strength and sim- 
plicity. Maintenance is minimum. 

Buying new ELECTRO-COOLERS is 
smart buying in wartime — and smart 
buying for the peace years, too. To 
learn what new ELECTRO-COOLERS can 
do for your system, call the district 
office near you. ALLIS-CHALMERS MFG. 
Co., MILWAUKEE, WIS. 


A 1577 
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NO NEED to drain oil if transformer has 
this standard radiator valve ! 









FINAL TESTING of 20,000 kva transformer 
equipped with new ELECTRO-COOLERS. 
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tor full cable protectio 


Electric cables are important arteries ir 
America’s high production effort. Th 
cable ends must be definitely sealed an 
generously insulated to prevent servic 
interruptions. G& W POTHEADS with 
‘*Resistoyl’’ gaskets and properly designe 
joints prevent the entrance of moistu 
and the leakage of cable impregnatin 
compound. They are available for 
voltages and conductor sizes. Many size 
can be shipped from stock. 


Send for 
BULLETIN No. 392 


Listing over 4000 G& W Potheads 


BULLETIN “DIP” 


Directions for installing Potheads 





POTHEADS ... BOXES... OIL FUSE CUTOUTS . . . OIL SWITCHES AND MULTIPLE CIRCUIT OIL DISCONNECTS 
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1 No vault necessary. 


2 Substantial savings 
in secondary copper. 


3 Reduced line loss. 


4 Less maintenance. 


Abestol, while it retains the high dielectric strength, cooling 
and coated-insulation-preserving properties of oil, does not 
oxidize, sludge or form inflammable gases. Since Abestol Trans- 
formers offer no fire or explosion hazards, they may be placed 
at Joad centers with all the advantages such locations permit. 


In addition, the inherent self-protection for which AmerTran 
Transformers have been noted is included. So are high turn- 
to-turn insulation and coil vacuum impregnation. Rigid core 
construction, balanced coil design, optimum impedance, these 
and other features have made AmerTran engineering and 
construction a standard of excellence for 42 years. American 
Transformer Company, 178 Emmet St., Newark, N. J. 
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ALL OUR PLANES RETURNED SAFELY” 






Again and again, that thrilling report comes from battlefronts, ‘‘All Our Planes Returned 
Safely.” 

Today, engines seldom fail because engineers demand quality even in small parts, and go 
even so far as to specify the maker. 

More and more, they specify Macallen-produced mica insulations because their superior 
effectiveness and dependability have been known for more than fifty years. 


Mica varies characteristically according to geographical origin. Some of the most useful 
comes from India. This A-1-a transportation priority guarantees a continuing supply so that 
Macallen-made mica specialties may help to make certain that all our planes will return 
safely ; that all our motors will drive tanks, jeeps and PT’s efficiently; and that all our elec- 
trical devices will continue to function effectively. 


PRODUCTS “——~ Compressed Sheets — Mica Paper, Cloth, Tape, 


Heater Plate, Compressed Sheet Tubing — Commutator Insulation — 
Compressed Sheet Washers — Insulating Joints and Canopy Insulators — 
Railway Specialties Domestic and Imported Raw Mica. Always specify 
MACALLEN MICA. 


THE MACA LLEN COMPANY 


16 MACALLEN STREET BOSTON, MASS. 


CHICAGO: 565 West Washington Boulevard CLEVELAND: 1005 Leader Building 
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Turbine Oil must be both an efficient 
hydraulic medium and a lubricant 
over many years of usage! 









HOW TO 
SOLVE 


Operating Problems 


Be Guided by Experience! 


IMPORTANT: Over 51% of the major-sized steam 
turbines in the United States are lubricated by 


Gargoyle D.T.E. Oils. 

EVEN MORE IMPORTANT: Gargoyle D.T.E. Oils 

have held this position in the steam turbine field 

for many, many years. 

MR. ENGINEER: This is turbine lubricating expe- 
rience which you know you 
can trust. 


MORE FACTS: Gargoyle 


D.T.E. Oils have proved to be (1) efficient hy- 
draulic media for use in governors (2) depend- 
able lubricants that provide correct lubrication. 
These oils have a high degree of lubricity plus the 
stability needed to resist oxidation and formation 
of deposits under the most severe operating con- 


ditions. 


Turbine trouble at any time is major trouble— 
today it would be even more so! Certainly you 
want the protection of the finest lubricant made. 


Let experience be your guide. 


SOCONY-VACUUM OIL COMPANY, INC. — Standard Oil of N. Y. Div. » White Star Div. » Lubrite Div. * Chicago Div. 
White Eagle Div. » Wadhams Div. * Magnolia Petroleum Company * General Petroleum Corporation of California 


USE GARGOYLE D.T.E. OIL 
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BURKE ELECTRIC CO., ERIE, PA- 


amen 


Aires a quick look at Burke Products to answer 
the headline question. When you examine each 
booklet, more specific questions will develop, ques. 


tions that Burke engineers will be glad to answer. 


ANE A a EN I a OF 


You may be surprised to learn that Burke 
pioneered and perfected the Universal Motor and 
the 3-Wire D. C. Generator, that Burke introduced 
the high cycle Motor Generator Set for powering 


High-speed Tools, and that Burke was first to use 


A AE A Ns 


electric welding construction. In order to have you 
know Burke better we will be glad to send you a 


complete set of these Burke Bulletins. 


© © For quick reference 
to the Burke line, see 
Sweet's Catalog File and 
Electrical Buyers Reference 
Cotalog. 


° b 
acBKe gLecTaic compan? enit, 


BURKE ELECTRIC COMPANY ¢ 1203 WEST 12TH STREET 


D.C. Equipment to 1500 H.P. 
and 1000 K. W. 
A.C. Equipment to 1500 H.P 
and 1000 K. W. 
M-G Sets to 1000 K. W. 
Molded Bakelite Terminal 
Blocks 


PO I EMC AEBS SE 8 ARR II a RN ER ON i SL PINE A SNE St STI OTTER ER GINS REO wee 
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EQUIPMENT DISTRIBUTOR! 


..’Round the Corner Supplier of Electronic Items to War Industry 


Need RCA Tubes and other electronic equipment 


in a hurry? 


Need “trade-wise” expediting on important material 
orders that require intelligent follow-through? 


Then get in touch with your 
hearest RCA Tube and Equip- 
ment Distributor today! Filling 
hurry-up priority orders—often 
from stock—is his business. If 
he hasn’t got what you need, 
he'll know where to obtain it 
as fast as priorities permit. He 
knows the trade. He knows 
delivery conditions. Equally im- 


RCA ELEC 


r 


portant, he knows the technical angles of the equip- 


ment that he sells. You'll find his technical help and 


V TECHNICALLY-INFORMED SERVICE 


¥ NORMALLY LARGE STOCKS 
Vv FAST DELIVERIES 
V INTELLIGENT EXPEDITING 


suggestions invaluable—and these, like his delivery 
facilities, pertain not only to RCA Tubes and Equip- 


ment, but to countless other 
related electronic items pro- 
duced by many other manufac- 
turers as well. 

There are over 300 of these 
RCA Distributors throughout 
the United States to serve you. 
If you do not already know 
the one nearest you, a list 
will gladly be sent on request. 


ON TUBES 


RCA Victor Division, RADIO CORPORATION OF AMERICA, Camden, N. J. 
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TIREX - rubber sheathed - cables 
were designed for hard, rough } 
work. They still have remarkable § 
wearing qualities and abrasion re- 
sistance and can be depended upon 
for continuous, dependable per- 
formance but, for the duration of 
the war, they meet restrictions 
governing the use of rubber, copper 
and other scarce materials. 


| It is important, now more than ever before, 
to get maximum service from trailing cables 
upon which portable or mobile electrical 
equipment depends for current. New cables 
| are hard to get and those already in service 

must be used until they are completely worn 
| out. To this end we make four suggestions. 


I. As far as possible use the proper size and 
type of cable for the work to be done. 


2. Provide extra protection or change loca- 


tion where exposure is hazardous. 
If you must have new cables 


3. Inspect cables frequently and regularly for vital war work we shall b 
to discover conditions that may cause pleased to do anything we can, 
trouble. consistent with conservatio 

restrictions, to help you get 
Make repairs promptly when needed. what you need. 
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Simplex Wire G Cable Co., 79 Sidney Street, Cambridge, Mass. 
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PROTECT YOUR MOTORS 


* aenhiemype 








FOR HIGHER CAPACITIES 


INDUCTO-THERM TYPE 


Cross-section of Bulletin 820 over- 
load relay, adjustable over a 
wide range of tripping values. 
Used with the larger motor starters. 


COMBINATION 
MAGNETIC INDUCTO- 
THERM TYPE 


Bulletin 821 over- 
load relay com- 
bines advantages 
of magnetic and 
inducto-therm 
relays for high 
tension starters, 


MAGNETIC TYPE 

Bulletin 810 overload relay, show- 
- ing dashpot construction, is ideal 

where motors are liable fo stall. 


ALLEN-BR 


SOLENOID\ MOTOR 
SF wai 


‘with simple but reliable relays 


DLEY 


CONTROL 
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“UNIVERS . 
\\ OVERLOAD RELAY 


There is no universal overload relay which will provide con. 
plete motor protection under all extremes of temperaty, 
found on the globe. A variety of thermal elements is needed 
for universal overload protection. 








Therefore a simple type of relay, like the Allen-Bradj 
resisto-therm, will satisfy 98% of industrial requirements. 0 
where a starter is subjected to very wide temperature change 
does the universal (compensated) relay offer tangible advan. 
tages. Such installations are not an everyday problem ,.. 
hence, the relay with the fewest parts . . . like the A-B resisto. 
therm... is the ideal overload relay. 


The following table presents a picture of overload rel 
7 performance under various atmospheric temperature conc 
x "| tions. Whether you use resisto-therm or “universal” rela 
you must analyze installation conditions and select the corred 
thermal element for reliable motor protection. 


HOW TO SELECT THE OVERLOAD RELAY FOR BEST PROTECTION UNDER VARIOUS 
TEMPERATURE CONDITIONS 


Atmospheric temperature Atmospheric temperature ha 
iM lg Pe lal ig 





















Specify resisto-therm relay because of its simplicity. “Universal” 
NORMAL NORMAL | 
type contributes nothing toward improved protection. 


Considerably Specify resisto-therm relay. “Universal” relay may permit motor to 


erating on current only, will not permit motor to do a wartime job. 


ABOVE NORMAL | NORMAL | reach a dangerous temperature, because it operates on current only 
(A very common | | and does not consider effect of high atmospheric temperature in 
condition) j which motor is operating. 
Seana ame cane coum seine cee wie [ion nk cane cout si ‘lip samme unis lle sins same sae seme ena eames eas Sonn Game ws sean i can aie nul nelle 
. | | Specify resisto-therm relay because it permits motor to carry any 
corey | NORMAL fe load but protects it inst heating. “Uni I" relay, 0 
safe load but protects it against overheating. “Universal” r , Op- 
BELOW NORMAL | < ¥ , ae 
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vide com. 
perature 
$ Needed 


Gives You 


THE RIGHT CABLE FOR THE RIGHT - 


For Example, 
These Two Among Many 


i VARNISHED | CRESFLEX 
4 CAMBRIC | NON-METALLIC 
jai POWER | SHEATHED 


€ advon. 
dlem ... 
B resisto. 


ad rela 

e condi 

a 
relays! 


CABLE 


A widely used 


cable for general 
industrial power 
purposes. Var- 
nished Cambric in- 
sulation provides 
higher current 
carrying capacity 
for same size of 
copper conduc- 
tors. 


CABLE 


A factory-assem- 
bled wiring system 
that is easily in- 
stalled at low cost. 
Especially suitable- 
for war housing, 
industrial and all 
interior wiring. 
Uses no steel or 


Zinc. 


ARNISHED CAMBRIC - RUBBER POWER CABLES : BUILDING WIRE : RADIO 


RESCENT 


“GVAT- SGUOD ATAIXAlA - ATAVS TVNSIS - SAYIM 








WAR PRODUCTION 100% 


Crescent Insulated Wire & Cable Co. 


)CRESCENT 


WIRE and CABLE — 


Factory: TRENTON, N. J.— Stocks in Principal Cities 


ATAVS GAIUOWWY . SAIAVS AVMMUVd GNV GAISVONE 


RESCENT ENDURITE SUPER-AGING INSULATION: WEATHER-PROOF WIRE 


(425) 21 
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WHEN OUNCES FEEL LIKE POUND} 






*Reg. U. S. Pat. Office 
1230 SIXTH AVENUE 
ROCKEFELLER CENTER, NEW YORK 


UNITE 
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NDJASSAULT TROOPS USE LAYTEX’ 


You know how it is. You slog along all day under full equip- 


— ment. At first you don’t mind the weight very much. But as 
the hours crawl along, everything you’re toting gets heavier 
and heavier. The canteen you didn’t notice in the early 


stages now weighs as much as your rifle did then. And your 


p That’s why... when you’re moving fast and the going is 


* tough ... it’s smart to use Laytex Assault Wire. 
A full mile of Laytex Assault Wire weighs less than 30 pounds. 


Laytex Assault Wire has a breaking strength of 50 pounds 


per conductor and a talking distance of more than 5 miles. 


_ rifle feels like a howitzer. Every ounce turns into a pound. 
“A | Laytex resists concussion and a wide range of tempera- 


ture changes. 


Conductors are accurately centered and the weight of in- 
sulation and the diameter of the insulated conductor are 


PA kept at the minimum. 


oat 


All this adds up to the fact that one man, wearing a breast 
reel of Laytex Assault Wire can move swiftly and easily. 
One man can maintain sure communication with opera- 


It is flexible and waterproof, strong and tough. | 
a P tional headquarters. 


Listen to the Philharmonic Symphony program over the CBS network 
Sunday afternoon, 3:00 to 4:30 E.W.T. Carl Van Doren and a guest star 
UE present an interlude of historical significance. 
N YORK 


ESTATES RUBBER COMPANY 
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When Someone Yells “FIRE!” 
WHO MAKES THE NEXT MOVE? 


What happens, if fire strikes in your plant? 

Who grabs an extinguisher and hits the blaze hard, without 
panic, without fumbling? Who understands fire-fighting and 
the weapons with which fires are quickly snuffed out? How 
many of your employees know how to handle an extinguisher? 

Fire extinguishers are easy to understand, and the basic 
facts about fire are simple. The best way to train your workers 
is by actual demonstration. Show them real fires, with extin- 
guishers in action. Stage these demonstrations at your own 
plant, using your own equipment. 

Walter Kidde & Company will send you “How To Teach 
Fire-Fighting.” It tells how to handle demonstrations effece 
tively, how to explain extinguishers and various types of fires. 
Write now for your own copy. We'll mail it promptly. 


Walter Kidde & Company, Inc. 
825 Main Street Belleville, N. J. 
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TOUGH TEST 


You can easily make proves 
new “‘extra flex’’ Fiberglas 


sleeving is non-fraying 


A new sleeving which we have just developed is 
as flexible as a piece of string and also non-fraying, 
A buyer of thousands of feet of sleeving was con. 
vinced of its flexibility, but skeptical of our nop. 
fraying claims until he applied a tough test of his 
own, which you can easily duplicate—this way: 














Secure from us a sample of new BH extra flex. 
ible Fiberglas Sleeving equal in size to the sat. 
urated sleeving you now use. Insert the end of a 
mechanical pencil into the ends of both the new 
BH extra flexible Fiberglas Sleeving and your 
present saturated sleeving and push Aard. BH 
extra flexible Fiberglas Sleeving will spread slightly 
but without breaking. The usual saturated 
sleeving will break down at the edges and sepa- 
rate. As an added test, tap the ends of both pieces 
of sleeving with your finger. Continued manipula- 
tion will produce only the slightest fuzz on the 
BH extra flexible Fiberglas sample, whereas the 
saturated sleeving will readily unravel and be. 
come progressively worse. 


NON-FRAYING « FLEXIBLE - HEAT-RESISTANT 
NON-INFLAMMABLE - WATER-RESISTANT 
NON-CRYSTALLIZING at LOW TEMPERATURES 


The new BH extra flexible Fiberglas Sleeving is 
woven from the choicest continuous-filament Fiber- 
glas yarns. It possesses high dielectric strength, 
is water-resistant and, like all BH Sleeving and 
Tubing—is non-inflammable. 



































All sizes, from No. 20 to 5%”, inclusive, are 
available. Write for samples of this radically new 
and different sleeving today—in the sizes you de- 
sire. Seeing is believing! Bentley, Harris Manufac- 
turing Co., Dept W, Conshohocken, Pa. 










NOE leL diem inte ATED MAGNETO TUBING « NON-BURNING FLEXIBLE 
7 a ib iei a mee tikes SATURATED AND NON-SATURATED SLEEVING 






ProoucTs 





BENTLEY, HARRIS MANUFACTURING CO. 


Conshohocken, Penna. 
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ROTESQUE-LOOKING in their 

safety suits, these workers are using 
oltage detector sticks to test high- 
ension insulators for leakage. Like 
ousands of others, they are helping 
provide America’s war plants with 
continuous flow of electric power. 


To produce the electric power neces- 
ary to meet industry’s ever-increasing 
artime demands requires maximum 
ficiency from turbo-generating equip- 
ment... and power plants everywhere 
re getting top performance from their 
team turbines, by lubricating them 
with Texaco Regal Oils. 


Texaco Regal Oils rapidly free them- 


oh tithe < he Fhe 


UNE IN THE TEXACO STAR THEATRE EVERY SU 


selves from air and water, and highly re- 
sist oxidation, emulsification and sludge 
formation, assuring normal bearing 
temperatures . .. and governors in- 
stantly responsive to every load-change. 

So effective have Texaco lubricants 
proved that they are definitely pre- 
ferred in many important fields, a few 
of which are listed in the panel. 

A Texaco Lubrication Engineer will 
gladly cooperate in the selection of the 
most suitable lubricants for your equip- 
ment. Just phone the nearest of more 
than 2300 Texaco distributing points 
in the 48 States, or write: 

The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 


I Rn Emer me amemenrmenerenene 


FOR A 
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THEY PREFER TEXACO 


* More revenue airline miles in the 
U. S. are flown with Texaco thon with 
any other brand. 


* More buses, more bus lines and more 
bus-miles are lubricated and fueled with 
Texaco than with any other brand. 


* More stationary Diesel horsepower in 
the U. S. is lubricated with Texaco than 
with any other brand. 


* More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated 
with Texaco than with all other brands 
combined. 

%* More locomotives and railroad cars 
in the U. S. are lubricated with Texaco 
than with any other brand. 


NDAY NIGHT=CBS * HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 
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Fpuilt to your specifications 
from Sevaeoved designs 


STANDARD CONSTRUCTION FEATURES MEAN BETTER SERVICE 


1 Silicon alloy steel of high perme- 
ability and low in loss is used for 
Standard Transformer Cores. It is 
annealed to relieve rolling strains, 
treated on both sides with special core 
plate varnish (which is impervious to 
hot oil) and sheared to size. Eddy 
current and other core losses are thus 
kept to a minimum. 


2 Because the reliability of a trans- 
former is a function of the strength of 
its insulation, Standard takes special 
pride in this feature of construction. 
Exceeding the dielectric test require- 
ments of both the AIEE and NEMA, the 
insulating materials used by Standard 
amply protect the coils against flash- 
over, moisture and other hazards. 


3 This illustration shows high voltage 
coils, near completion. Note how taps 
are thoroughly insulated where they 
are brought out at the left. Shown also 
are the ends of treated fibre spacers, 
placed lengthwise in each coil to 
facilitate the flow of cooling medium 
between coil layers. 


4 After the winding is completed, the 
coils are preheated to 125 degrees 
Centigrade, vacuum-impregnated with 
special moisture-resisting varnish and 
baked. The varnish completely pene- 
trates the insulation, and when baked, 
forms a weather-proof sheath. 


5S In building up the core legs, lamina- 
tions are staggered so that joints at 
top and bottom of the legs are made by 
interleaving connection yokes with the 
laminations to form a butt-lap joint. 
This gives the core structure great 
mechanical strength and minimizes 
the exciting current. 


6 The sturdy mechanical construction 
of Standard Transformer coils is 
shown here. Exceptional care is taken 
to obtain perfect centering of high 
voltage coils over the low voltage coils. 
This is a necessary precaution against 
a telescoping effect caused by acci- 
dental short circuits. 


AANSFORMER COMPANY Geis 








How PRECIPITRON works 


Here’s the inside story 
of Electric Air Cleaning 











Cross section of typical air conditioning duct. 


Westinghouse Precipitron 


OFFICES EVERYWHERE 


Tune in on John Charles Thomas, Sundays, 2:30 p.m., E.W.T. 


PLANTS IN 25 CITIES 
























There is really nothing mysterious about Precipitron—the new 
Westinghouse air cleaner that operates by electricity. Yet it whisks 
smoke, haze, dust and dirt out of the circulating air as if by magic, 
In fact, it removes 90% of all particles down to 1 /250,000 of an inch 
in diameter. Even tobacco smoke, smallest and most elusive of all air. 
borne invaders, is quickly “grounded” upon contact with the 
Precipitron. 


Sealed within the ventilating duct so that all air must pass through 
it, the Precipitron operates silently, efficiently, with no more moving 
parts than a storage battery. At the front of the unit (or cell), two fine 
tungsten wires and three grounded rods create a strong electrostatic 
field. As each particle of dust or smoke passes through this field, it 
receives a positive charge of electricity, making it a “willing victim” 
for the next step in the process. 


A series of collector plates are located back of the electrostatic 
field and as the charged particles pass through, they are drawn to 
the oppositely charged plates where they are deposited and adhere. 
At regular intervals these plates are cleaned with water and the 
deposit flushed harmlessly down the drain. 


Today, Precipitron Electric Air Cleaning protects 






precision parts from air-borne grit and dirt . . . cleans 
ventilating air for large rotating machinery in steel 
mills and power stations . . . removes oil mist and 
welding fumes... performs many other important jobs 
for America’s War Industries. For full information on 
Precipitron and its applications, write Westinghouse 
Electric & Mfg. Co., Edgewater Park, Cleveland, Ohio 

*Trade-mark registered in U. S. A. 
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Its broad range of usefulness alone, would put the SERVIT 
first in popularity. But it keeps its firm grip on that position 


because of its firmer grip on the conductors... providing over 

tects 

a 50% greater contact pressure between them. 
a 


seaad This extra contact pressure results from the use of special 


and high-strength alloys which enable the SERVIT to develop and 
jobs maintain these high pressures indefinitely. Thus the SERVIT 
n on 





Write for this new illustrated Burndy can be used over and over again. 


HYLINE catalog, illustrating the com- 


OUS¢ B® plete line of Burndy indent type connec- SERVITS are available for conductors from No. 10 wire to 
Dhio tors... including terminals, end-to-end, : . ; 

and separable connectors in all types and 1000 mcm cable...with each SERVIT size accommodating a 
-S.A for all wire sizes from No. 29 up. : . ‘ . : 

wide range of conductor sizes. Write for illustrated literature. 
BURNDY ENGINEERING COMPANY, INC. 107 EASTERN BLVD., NEW YORK 54, N.Y. | 
7 
jj 

7. i 
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DISCONNECT © 
TROUBLES 






HERE'S A 


PACIFIC 
ELECTRIC 


Switch with High-Pres- 
sure Ribbed-Contacts for 
Full Conductivity 
















HESE Pacific Electric Hook-Operated most practical. Terminals are clamp type 
Disconnects offer trouble-free use for —no soldering needed. 
a long life because they are of rugged con- 


struction and stey in abqnment. Get all details of their low upkeep on 


scores of utility lines over the nation—their 
Fitted with high-pressure ribbed-contact standard inter-changeable parts, stiff base, 
surfaces and double blades, you get full spring washers and more features which 
conductivity and cool operation. Yet they SUre long trouble-free service. 


C. H. CUTTER G. B. Kirkwood 
are easy to operate for you get the pry-off 1015 Securities Bldg. 437 S. Hill St. 
safety latch. Seattle, |, Wash. Los Angeles, 13, Calif. 

J. E. Redmond Co. C. C. Musgrove 
: , pe the 448 W. Madison St. 508 | idg. 
Another thing, easy installation is assured Neate Ave eh he 


with the mounting holes located where Other Representatives in Principal Cities 


Pacific Electric Mfs. Corporation 


5815 THIRD ST.,SAN FRANCISCO, 24, CALIF. Pc PM AM 
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, branch of the Armed Services uses the telephone. No. 5 of a series, Marine Corps. 


bme day Johnny, front line observer, will climb out of his last foxhole into a world freed from fear 
dictators. When that day comes, the telephone — now speeding commands on the battlefront and 
oduction on the home front —will help to place all peoples of the earth on friendly speaking terms. 


Western Elecfric 


IN PEACE...SOURCE OF SUPPLY FOR THE BELL SYSTEM. 
IN WAR...ARSENAL OF COMMUNICATIONS EQUIPMENT. 
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ee TEST MADE AT APPROXIMATELY IOOOFEET GROSS HEAD Pi 
30000 


soneePouen 


FIELD TEST CURVE 
for 


60,000 H.P.—925’ NET HEAD—450 R.P.M. 


VERTICAL FRANCIS TURBINE 
Built by 
NEWPORT NEWS SHIPBUILDING AND DRY DOCK COMPANY 


HYDRAULIC TURBINE DIVISION 


Newport News, Virginia 


Our facilities for building turbines, 
valves, rack rakes, gates, etc., are now in use for constructing 
ships for the Navy 
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ne) MADE-TO-ORDER WINTER is produced in this test chamber to study the performance 
airplane engines under conditions duplicating the sub-zero temperatures encountered 
frigid zones. Resistance to weather extremes plus high dielectric strength, high arc 
istance, low moisture absorption and low surface creepage are reasons why Melmac 592 
used for many electrical aircraft applications, such as the harness parts shown. 
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(Left) NEW STANDARDS 
of lighting efficiency have 
been made practical with 
the design of light-weight, 
shatter-resistant 
BeeTtLe* Safety Re- 
flectors. In translucent 
form, BEETLE offers high 
light diffusion and excel- 
lent light transmission 
that suggests many in- 
teresting possibilities for 
postwar design. This 
well-known plastic can 
be molded speedily and 
economically into a wide 
variety of styles and 
shapes. Shown here are 
reflectors for use on IES 
type lamps as they come 
from the molding press. 


AN ARC-RESISTANT MELMAC* 
Mineral-filled Melmac 592 offers 


an unusual combination of elec- 
trical and physical properties to 
meet new needs. 


Typical Properties 
Dielectric Strength— 
430 Volts /Mil. 
Arc Resistance—(ASTM) 
Avge. 130 Sec. 
Heat Resistance—300° F. 


Typical Applications 


Ignition assemblies, insulation 
parts, shields, switch plates, 
cable connector inserts, circuit 
breakers, and controls. 


(Above) BUILT FOR HEAVY DUTY is this heavy 
duty hand-set telephone molded for the U.S. 
Army Signal Corps out of Melmac P-3020— 
the new shock-resistant plastic for severe 
service developed in Cyanamid’s Research 
Laboratories. A thermosetting melamine- 
formaldehyde material, it has a chopped 
cotton fabric-filler for high s'‘rength. A a in 
addition, it has the same outstanding char- 
acteristics that have contributed to the 
use of other Melmac plastics in the electri- 
cal field. Write us bee full information. 


(Above) ORDERS ARE TRANSMITTED and re- 
ceived in today’s modern warfare via port- 
able “radio jeeps.” Weighing less than 10 
pounds and almost foolproof in operation, 
these sturdy transceivers make extensive 
use of plastic materials. Such recent devel- 
— as this point the way to many new 
electrical applications for plastics in peace- 
time products of tomorrow. 

*Reg. U. S. Pat. Off. 


CYANAMID PLASTICS 


BEETLE Uta ee eR ee 
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ANOTHER REASON FOR SPEQITING 

A The Monitor 
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That’s welcome news to the many who have 
i 
i 


wanted the positive motor protection that the 
Monitor Thermaload V assures. The Therma- / al 
load V is available from stock—shipped in | j 
. ec es : ae HERE'S PROO! 
accordance with existing priority regulations. Leal tnat the Monite: 
E Pome ~ Thermaload VY giv 
No longer need your war-busy machines oper- + som 2 — een. pretectes 
5 , ; W bal Ri at peed room he 
ate without proper safeguard against the =| se bd acetic toed Salty ee anol 
i Si ae ee i ‘ ariation in trippi 
hazards of excessive overload; no longer need oP 1 eed time at 500% ove 
as . » | get Abend i fone na load at temperatu: 
you search for a “substitute. WEE SS bi dl net cael extremes that you 
machines probaby 
ee T ies ae sou ow “0 ae, co will never have % 
ee espnenbean sees overcome. 


It’s your move! Now that avail- 
ability has been added to proved- 


efficient performance, you can THE MONITOR THERMALOAD V GIVES YOU THESE FEATURES 


THAT ASSURE 
MAXIMUM PROTECTION 


1—Exclusive Monitor Compensated Overload Relay. Ambient tempera- 
ture does not affect its performance. Tests at —2°F and +136A4°F 
show only a few second differential in tripping time. The trip always 
occurs within the same time at a given percentage of overload. 2—Ver- 
tical Straight-Line Design. 3—Double-Break, Silver Contacts. 4—Eas- 
ily-Interchangeable Coils for Different Voltages. 5—Resilient, Shock- 
Proof Mounting. 6—Tamper-Proof Protection 


Available in 1.5 to 7.5 H.P.—110 te 550 Volis (A.C.) and in combination units. 






specify the Monitor Therma- 





load V for original equipment 





and replacement and be sure 






that you will get it. 






Write manufacturer or your Monitor field 
engineer for shipping data, technical and 
installation details. 








PROMS Rs Oe TAL AF BNR i RELIC IE Lt TINT IL I ENTER eS a Re ii 


TheMonitorControllerCompany 


GAY, LOMBARD & FREDERICK STS. BALTIMORE-2, MARYLAND 
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“Bigger and better, with voltages: much 
higher,” say the men who should know about 
postwar transmission lines. Alcoa’s engineers 
aren't making predictions; they've been too 
busy operating their own power lines, keeping 
abreast of Alcoa’s ever-growing output of 
aluminum, and seeing to it that others got 
maximum service from their A.C.S.R. lines. 

But there'll be Aluminum Cable Steel Rein- 
forced ready to meet this demand, when it 


comes, just as there has been for every power 


ELECTRICAL WORLD © August 7, -1943 


OLTAGE 


\. POWER LINES 


\ 


line need in the past. A.C.S.R. made by Alcoa, 
is carrying the power on the smallest of rural 
lines and the largest of transmission lines. It 
continues to prove its ability to stay on the job. 

If your thinking on postwar power lines has 


reached the Imagineering stage—or on any 


other subject which might involve the use of 


Alcoa Aluminum Alloys—our engineers will be 
glad to work with you. Write ALUMINUM 
Company or America, 2138 Gulf Building, 


Pittsburgh, Pennsylvania. 
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@ Our new address is Detroit 9, Mich. 
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d-c power problems? 


Westinghoyse 
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ignitron 


Wherever you need efficient, dependable power 
conversion in the 250-volt and higher range— 
that’s a job for the Ignitron Rectifier. 


Ignitron operating costs are low. Simplified 


automatic operation, low arc drop loss, the 
elimination of high starting demand and absence 
of major moving parts hold both operating and 
maintenance costs at a minimum. 


Installation is easy, too. No special foundations 
are required. An Ignitron can be installed on any 
level floor of reasonable strength. 


And most important of all is the uniformly high 
efficiency of Ignitron power conversion. It can 
handle constant 24-hour loads, peak loads, or 
light loads, all with the same relatively high 
efficiency. 

It will pay you to inyestigate the advantages 
of Ignitron for your particular d-c power require- 
ments. Your nearest Westinghouse office can give 
you full information. Westinghouse Electric & 


Mfg. Co., East Pittsburgh, Pa. 


for war industries using d-c power 

Ignitron power conversion can eliminate many pro- 
duction “headaches” for war plants. May be completely 
automatic, and operate unattended. And because there 
are no major moving parts to wear and replace, inspection, 
repair and maintenance are cut to a minimum. Valuable 
production hours are saved. Ignitrons are always on the 
job—delivering service 24 hours a day. 

For more complete information about Ignitron power 
conversion, write Dept. 7-N today for a copy of Book 
B-3024. 





GNITRON RECTIFIERS 


PLANTS IN 25 CITIES...OFFICES EVERYWHERE 
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That's why so many utilities have made it a rule to call Hoosier on the really difficult 
jobs. For here is an organization of highly trained men with many years of experience 
in the erection and maintenance of transmission lines in every type of terrain. Today 
Hoosier experience and special equipment can be more helpful than ever in maintaining 
adequate service, despite wartime conditions. 


ERECTION and MAINTENANCE OF TRANSMISSION LINE) 
new york 46 S. FIFTH ST., COLUMBUS, OHIO cuicas’ 
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“If she undervalue me, 
What care | how fair she be?” 
















aes BUSINESS ? 
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@ The use of Electronics is performing miracles in a rapidly increas- 
ing number of applications. The way it is speeding production, 
cutting costs, producing better precision-made goods and generally 
knocking the spots out of once-Fough ae . sounds like a beavu- 
tiful dream. SS is 

but, from the practical viewpoint of your business, you may 
logically inquire: “What good is Electronics #6 me?” 











That is a question General Electronic Industries would like an op- 
portunity to answer. 









Our research engineering department has come through with flying 
colors on every war task assigned to it. Present conditions do not 


NOI ea aaa cena mae 





permit a full recounting of these achievements in Electronics, Hy- 
draulics and Electromechanics. Even so—the story of most interest A Precision Gem 
to you is how this specialized skill and experience may be applied Pees ove! size) 
: : . Ultra-compact, temperature-compensated 
to help solve your engineering and production problems. Ci TEE Available in quan- 
Would you like to hear it? We’re ready whenever you are! Wri oy ee eee Ority only. 
; & ; Y ‘ Y ; eee ae Other products manufactured include 
Engineering Department, General Electronic Industries, 342 West ELECTRONIC CONTROLS - VACUUM TUBES 
. . HYDRAULIC SERVOS 
Putnam Avenue, Greenwich, Connecticut. ELECTROMECHANICAL DEVICES 
I+ iG 
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dnance Corporation 
lence in production 
Tommy’ Guns. 


INDUSTRIES 


LINd Division of Auto-Ordnance Corporation 
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Without batteries...war machines are usele 








Li, ae 
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mber 2. Destroyer 3. Submarine 4. Landing Barges 5. Troop Transport Trucks 6. Supply Trucks 7. Self-propelled 155 mm. G 
8. Tanks 9. Jeep 10. “Walkie-talkie” Communications 


Modern mechanized warfare demands a our armed forces. Significant of our part in the 
dependable source of electric power, which, under effort are the Army-Navy ‘‘E”’ pennants, with 
most conditions, only a storage battery can supply. stars, that fly over our plants in Philadelphia. 
Our mightiest weapons would lie useless, idle, dead, 
without such a source of power. 


On every fighting front, on land, at sea, and in the 
air, Exide Batteries are filling this important role. 
Exide Batteries are used in over 100 applications by 


I ele 
BATTERIES 





THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia + Exide Batteries of Canada, Limited, To 
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PRODUCTS : 


SARE AND TINNED COPPER WIRE 
(in rounds, flets end squeres) 


URC WEATHERPROOF WIRE 
COTTON, oa ASBESTOS 


(in rounds, flets and squores) 
RUBBER INSULATED WIRES AND 
Corps 


SYNTHETIC INSULATED WIRES AND 
CABLES 
(Thermoplastic—Neoprene) 
LEAD COVERED CABLES 
SERVICE ENTRANCE CABLES 


xk«x* 
a 60” Heavy Duty Cords and 
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Our wire and cable fabrication starts with 
the copper rods rolled in our own mills... 
From this “base of operations,’ every step in 
the manufacture of our various products is 
carried on under strict engineering supervision. 
Our standards are exacting and, even in these 
days of high-speed production, no product leaves 
this modern plant without the approval of our 


Inspection Department. 


For Wires and Cables of dependable quality, keep in mind 


ROME 
CABLE CORPORATION 


ROME, N. Y. 


SALES OFFICES 


NEW YORK CHICAGO 
60 E. 42nd St. 208 S. Jefferson St. 


PITTSBURGH CLEVELAND 

2537 Koppers Bidg. 817 Citizens Bidg 

WASHINGTON, D. C. RICHMOND, VA. 

410 Bond Bidg. 2027 South Blvd. 
MARSHFIELD HILLS, MASS. 


7, 1943 


LOS ANGELES 
327 E. 4th St. 
PHILADELPHIA 
1803 Liberty Trust Bidg. 


DETROIT 
547 New Center Bidg. 
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and Get Short-Circuit Protection | 

with a Fuse Combination 


@ Manual switching of high voltage circuitt—and reliable short-circuit " 
protection are provided in one unit assembly,—in one cabinet, by the Load- 4 
Interrupter Disconnect and Fuse Equipment designed and pioneered by S&C. 


Wall Mounting TYPS 


AL 


The Load-Interrupter Switch is capable of interrupting up to 400 
amperes at 15,000 volts without drawing an arc across the main Niésee Gables Gre Wiiclad at 
switch contacts. The Heavy Duty Fuses have short-circuit interrupting §—s.bstations, mainand branch feed- 
ratings of: —20,000 r. m. s. amperes at 13,200 volts; 25,000 r. m. s. ers, and employed as throw-over 


amperes at 6600 volts; 30,000 r. m. s. amperes at 2300/4000 volts. devices from two alternate feed- 
ers. Consult the nearest S&T of- 














For many services where all the functions of circuit- Sion har tentinies dindiiicdel 
breakers are not essential, this load-switching and fuse this equipment and its 
combination assembly has found wide acceptance during many applications, — 
the past few years, effecting savings in initial installation or write today for Bul- 


and maintenance costs, and conserving critical metals. letins202-A and 763. ” 


SCHWEITZER & CONRAD, Inc. 


4435 Ravenswood Avenue CHICAGO, ILLINOIS 
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Long, uninterrupted service is called for ae here, has consistently lived up to an 
in a capacitor and to fulfill that require- "=. established reputation for long life. This 
ment three things are necessary:—inten- ee . } capacitor, impregnated and filled with 
sive experience...advanced engineering Oy [> @ = .j mineral oil, is most carefully made and 
...figid production standards. This {| \f dee jf most conservatively rated. It is perform- 
combination has given Tobe Capacitors ~~ W "| ing day-in, day-out duty as a filter con- 
a proud record, with almost complete ab- — \& 4% ig denser in war equipment. Inquiries in 
sence of “returns.” : gaa connection with your condenser prob- 


The Tobe Oil-Mite Capacitor, shown A lems will receive our prompt attention. 


LONG LIFE Wu.) ASSURED 


CHARACTERISTICS OF TOBE OIL-MITE CAPACITORS 


STANDARD CAPACITY TOLERANCE. = 10% 
TEST VOLTAGE Twice D.C. rating 


SHUNT RESISTANCE ........... .05 to 0.1 mfd. 20,000 megohms. .25 to 0.5 mfd. 
12,000 megohins. 1.0 to 2.0 mfd. 12,000 megohms 


ML ks fostoa seek eues .05 mfd. to 2.0 mfd. 600 V.D.C. .05 mfd. to 
1.0 mfd. 1,000 V.D.C. 


GROUND TEST 2,500 Volts D.C. 
POWER FACTOR At 1,000 cycles—.002 to .005 A SMALL PART IN VICTORY TODAY 


A BIG PART IN INDUSTRY TOMORROW 
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Sales Education 


There has been a lot of discussion of post- 
rar markets and post-war products, but little 
sheard about the most difficult problem of all— 
t least in the immediate post-war period—sell- 
g. Who is going to sell, and how? 


War is hard on a sales force. With 
irtually nothing to sell except to one customer, 
ales forces have been scattered to the four 
inds. Will the men come back? Some will, but 
many will find work elsewhere. 


This isn’t like coming out of the depres- 
jon, When sales forces could be built back 
lowly as demand improved and built back with 
rood men. After the war everybody will be 
ollering for salesmen and there will be no 


ime to lose. 


Some of these men will be equipped to 
arry on immediately, but most of them will 
hot. What are we going to do about it? Is it 
omething the individual employer has to cope 
‘ith alone, or are there parts of this educational 
problem at least which can be done through 


joint effort by an association? 


During this war economy interval the rela- 
ionship between supplier and consumer has 
een very different from that which normally 
xists. Will some of these relationships carry 
bver into the peace? Likewise, consumers be- 
ame accustomed to doing things differently, to 
setting along with certain substitutes, or with 
ess of this or that. What effect will such meth- 
ds have on post-war demand:and selling. 


In other words, is it not impossible that 
post-war may present brand new sales problems 
from the standpoint of consumer requirements 
or attitude? Add these to the problem of a newly 
recruited sales force and we have something 


that isn’t easy to solve. 


Of course all other industries will face the 
same sort of problem, but since this will be a 
race against time to satisfy the pent-up civilian 
demand, it stands to reason that the industry 


that is best equipped will do the best. 


There are some parts of this problem that 
are common to all concerns in an industry or 
industry groups, and there are others that are 
individual. To handle the former will require 


concerted industry action. 


Manufacturers and utilities are facing this 
post-war problem and, because there is such 
an interdependence market-wise, attention should 
also be given to the possibility of joint explora- 
tion on the common front. Nor is this the only 
jeint effort. There is the dealer, the contractor 
and the wholesaler to be considered. 


In many communities we have electrical 
leagues which can be the local focal point. Per- 
haps we should have more of them. But the 
education that can be extended to a group ought 
first to be developed nationally. 


At such a time as this the electrical industry 
misses a common meeting place where intra- 
industry co-operation could head up. 














Watt-Hour Meter Compensates 
Power Transformer Losses 


Wartime conservation abetted in secondary metering by ins, 
ing resistor in potential circuit to simulate core losses 


tempering calibration curve to compensate for copper los; 


W. C. WOODSON,’ Consolidated Edison Company of New York, Inc. 


Connection 
| block 
| 





FIG. 1—Conventional watt-hour meter has resistor (a) which compensates for core losses 
of power transformer; mounted (b) between elements 


BY USING a standard watt-hour 
meter connected to the secondary side 
of the power transformer bank, but 
compensated in such a way as to be 
the equivalent of a primary meter, it 
will record a measurement of energy 
representative of the transformer 
bank losses in addition to measuring 
the customer’s load. The method pro- 
posed is new only in that it uses 
recognized methods in a combination 
which, to the author’s knowledge, 
heretofore has not been disclosed. 

The chief advantage of compen- 
sated secondary metering over pri- 
mary metering is the large reduction 
in the initial installation and main- 
tenance costs. Also some hazards are 
removed because of the lower voltage 
impressed on the metering trans- 
formers. 





*Assistant Engineer, Meter Engineering Bureau. 
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Several schemes have been pro- 
posed for measuring the energy input 
to a power transformer by means of 
a watt-hour meter connected to the 
secondary side of the transformer and 
compensating for the transformer 
losses by means of auxiliary devices. 
Probably the most commonly used 
substitute for primary metering has 
been a special “compensating” watt- 
hour meter used in addition to the 
standard meter. Such compensating 
watt-hour meters have a copper loss 
element which has a driving torque 
proportional to the square of the 
current. When this element is cali- 
brated, based on the known resistance 
of the power transformer windings, 
it will register a value equal to the 
copper loss in kilowatt-hours. The 
meter also has a core loss element 
which has a driving torque propor- 
tional to the square of the voltage. 
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When this element is calibrated, bay 
on the known core losses of the powdummesistan 
transformer, it will register a vif... 





approximately equal to the core | 
in kilowatt-hours as these losses ; 
almost proportional to the square 
the voltage. The two elements are 
one shaft and the combined copy 
and core losses in kilowatt-hours ; 
pear on one register. The calibratis 
of the meter is based upon tests maj 
upon the power transformer to det 
mine the core and copper losses. § 















Below 
rked o 


7 i . Biings to 

a compensating meter is required or 
ae it she 
addition to the standard meter u ng “ll 
for measuring the customer's |o na a 


and where coincident demand me 
urement for several meters is neo 
sary additional impulse wiring « 
totalizing relays must be installed. 


Conventional Meter Compensated Kv. 


The plan for compensating a staoo 1 
ard watt-hour meter, connected ont 
secondary side of a power tra 
former, to include a measurement { 
transformer losses does not requi 
the use of an additional meter. 

Compensation for both core low 
and copper losses is provided in t 
method we propose. Core loss cv 
pensation (Fig. 1) employs a wai 
hour meter connected to the load «i 


















of the transformer in the usual Com 
ner for three-phase, three-wire secagmln ord 
dary metering, but with an additiompper le 
resistor R connected to the circuit gjmer ba 
such a manner that it is energized fibrated 
the meter voltage E. Watt-hour lid in su 
of this resistor is measured by om™pforman 
element of the watt-hour meter. Tapper los 


mer. 
nner it 
s of th 


amour 


watt loss is equal to x and sip 


R is constant, it will vary as & 
square of E and the measurement ¥ 
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thus proportional to the core 
<es comparable to the measurement 
nvided by the core loss element of 
compensating meter. Since the 

e losses of the power transformer 
, known, having been previously 
ermined by test, the resistor R 
y be set at such a value as to 
duce a kilowatt-hour registration 
the meter equal to the total core 
aviases. The setting of the resistor R 
y be made either in accordance 


7 h a watt measurement or a resist- 
e measurement as determined 
sm the following general equations: 
watt measurement: 
aa E? Li X 1,000 
resistance measurement: 
7 3 E*X Nv X Ne 
OW fesistance = R= ~~ Ti X 1,000 
val /here 
| E = Meter voltage at time 
of test 
7 Li = Core loss of power 
re transformer in kw. 





at meter voltage Z 

Nov = Ratio of voltage trans- 
former 

Ne = Ratio of current trans- 
former 








Below are three assumed 
rked out for different transformer 
ings to show the relative value of 
it should be noted that the pri- 
ry voltage of the power trans- 
mer does not enter in the equa- 
n: 


cases 










Power Transformers 













Core Loss 
Primary in Kw. at 
Volts Volts Meter Volts E 
27,000 2,300 10.580 
27,000 13,800 33.512 
132,000 13,800 69.481 
Watt-Hour Meter 
Ne E R 
Li Ratio Meter Watt 
. of Cur, Voltage at In Loss 
ans, Trans. Time ofTest Ohms in R 
1 240/1 115 ~ 6,000 2.204 
1 120/1 115 5,683 2.328 
1 320/1 115 7,309 1.809 
Ek? 





i 





zr X core loss at known voltage 


‘here E, = Voltage at known core loss 







Copper Has Compensation 







In order to compensate for the 
pper losses in the power trans- 
mer bank, the watt-hour meter is 
ibrated at full load and at light 
din such a manner as to make its 
rformance curve closely follow the 
per loss curve of the power trans- 
mer. When calibrated in this 
hiner it will record energy, in ex- 
s of the secondary load used, by 
amount approximately equal to 
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in Watthc 


50 60 70 80 90 100 110 
ur Meter 


and. Transformer in Kva. 





FIG. 2—Primary meter accuracy equaled by meter compensated (1) with resistor and 


(2) by curve modifications 


the copper losses. The copper losses 
of a power transformer are propor- 
tional to the square of the current. 
and at full load. on a large trans- 
former, will amount to about 0.6 per- 
cent of the transformer rating. Cop- 
per loss curves at unity and 0.6 load 
power factor for such a transformer 
are shown (Fig. 2a), and superim- 
posed on them is an actual per- 
formance curve of a watt-meter cali- 
brated to record load plus copper 
losses. True meter performance (Fig. 
2b) in terms of primary input is 
obtained by plotting the differences 
between the copper loss curves and 
the meter calibration curve (Fig. 2a) 
as departures from 100 percent ac- 
curacy. With this calibration the 
meter will under-record the trans- 





FIG. 3—Test connections for secondary meter compensated 
to be equivalent of primary meter 


1943 





former input slightly at loads below 
18 percent and above 80 percent of 
rating and will over-record slightly 
at loads between 18 percent and 80 
percent of rating at unity power factor 
load. At other power factors the 
accuracy will be slightly lower at all 
loads (dotted curve in Fig. 2b). To 
simplify the explanation the curves 
in Fig. 2 have been assumed to be 
the same for both unity and 0.6 power 
factor loads. Although this is not 
entirely true, the small difference 
which does exist affects all curves 
equally and would not change the 
relation among them. 

In Fig. 2c is*$hown the accuracy 
curve for the same meter calibrated 
as a primary meter. Registration of 
the secondary watt-hour meter, in 
terms of primary in- 
put, manifestly varies 
within very narrow 
limits of accuracy 
over a_ considerable 
range of load and 
power factor and is 
comparable in accu- 
racy to a meter con- 
nected in the primary 


circuit. 

In order to cali- 
brate a_ watt-hour 
meter in accordance 
with this proposed 
method to include 
core and copper 


losses, it is proposed 
to apply a correction, 
equivalent to these 
losses, to the standard 
test meter at time of 
test (see Fig. 3). 

In order to cali- 
brate the meter for 
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Where 
T 


operating conditions, the voltage at 
the meter at the time of test, the ratio 
of kva. capacity of meter to power 
transformer, and the power factor for 
which the compensation is to be ap- 
plied must be introduced into the 
calculations. Before the test is started 
the resistor R is set at its proper value 
and this setting is thereafter left un- 
changed. 

Calculation of the accuracy in 
terms of the input to the power trans- 
former is made in the usual manner 
except that a correction, R., is made 
to the test meter revolutions, R, ob- 
tained during the test in order to 
derive the corrected number of revo- 
lutions, R,. The correction is ap- 
plied as follows: 

R.=R+R. 
Where R, = Corrected number of revolu- 
tions of standard test meter 
R = Uncorrected number of revolu- 
tions of standard test meter 


R, = Correction, in revolutions, of 
standard test meter 


The value of R. is determined from 
the following equation: 


R=IR Copper Loss , Core Loss 
he Load =’ Ss Load 


sr ¥ 
=R hci teh alectaiaidaan 
SF 


100 X T cos 6 


100 KE: 
FS X T cos @ 


__ Rk _[FSke , 100 KE 
~ T cos 6} 100 FS 


Power transformer rating in kva. 
Power factor of load at which 
meter is to be calibrated 


Power transformer rating in kva. 
Meter rating in kva. 


= Percent test load on meter in 
terms of kva. 

Copper loss in kw. at power trans- 
former at 100 percent kva. load 
Core loss in kw. of power trans- 
former at meter voltage E, 
Meter voltage at which core loss 
is known (from tests) 

Average voltage at meter at time 
of test 


Ls 


| 


cos @ 


F 


bo Pg 
es. gee og 


K = 


In the above discussion only bal- 
anced polyphase voltage and load has 
been assumed. Very small errors are 
introduced when the voltage and load 
are unbalanced. Such errors are neg- 
ligible as the total transformer losses 
are such a small percentage of the 
average transformer load. 
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Installation, Splicing A 


Public pride in trees met by insiallj, 
cable with inbuilt messenger ai 
only 12 to 20 percent more than tree 


A. C. FORT and J. W. CARVER, 


Jersey Central Power & Light Company, Morristown, N. J. 


PEOPLE living in the Northern Divi- 
sion are very proud of their shade 
trees, with the result that we must 
contend with very heavy growth of a 
large number of types and species. 
Compliance with rules of shade tree 
commissions and natural desire to 
co-operate with the aims of the vari- 
ous garden clubs result in an inabil- 
ity to obtain anything even nearly 
approaching satisfactory tree clear- 
ances for our open-wire construction. 
As a result of our inability to obtain 
proper clearances, we find that ap- 
proximately two-thirds of the outages 
on open-wire distribution lines is 
caused by tree interference. 

Tree wire is satisfactory when used 
in the vicinity of small limbs, but it 
is necessary to add wooden guards in 
the vicinity of medium-sized or large 
limbs. Labor of threading the three 
conductors through the trees and at- 
taching the wooden guards is very 
high, approximately ten man-hours 
per 100 ft. of line. Ordinary open- 
wire construction does not have suf- 
ficient mechanical strength to with- 
stand the weight of limbs that fall on 
the lines during ice storms and high 
velocity winds. 

Some trunk lines have from five to 
ten trees per section, the center line 
of the trees being within 12 to 36 
in. of the center line of the poles, and 
there are from ten to 30 large limbs 
growing up through the line. We 
have long realized that aerial cable 
construction would answer most of 
our tree clearance problems and have 
made several installations of the indi- 
vidual conductor type cable in the 
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past. The type of cable availabj 
and used required separate threadindliere co} 
through trees and separate pulling 
the messenger and the cables. It ai 
required individual reel set-ups {q 
each conductor and messenger. Thy 
installation procedure was as follows 


We of 
eutral t 
d seco 
enger fe 
Cost o 
d guy 
roximal 
at use 
ruction 
ach the 


rossarm 


1. Pull in stringing lines. 

2. Pull in and sag messenger. 

3. Ride cable (in cable chair) a 
install temporary cable rings. 

4. Pull in conductors. 

5. Ride cable and affix permanes 
cable rings. 











Labor involved in placing aeris 


cable of the individual conductoil@™P® ¢ 
type was a considerable proportion Indivi 
the total installation cost. come. 
er com 

Inbuilt Messenger Cable ulating 

nd a co 


A cable consisting of three con 
ductors bound at the factory to 











ation. 


Copperweld messenger with a spirale = 2 
wrapping of copper tape has recently .g 
become available. As the labor Gio ., .. 
installation would apparently be cou a 
siderably less than that required fo 000-ft. 
the type formerly used, a trial inst, 


lation was made. 
: o that | 
Size of the conductors was deter 

















mined in the usual manner. Size 6 a 
messenger was determined by the @ 

lowable sag and the required shor , ... 
circuit current for phase to grount ¥ cus 
faults. Where minimum size of meg 4 ' 
senger required from an electric. 4. 
standpoint would permit the cable Gy. 
sag too close to telephone construg 1). 
tion, it is usually less expensive te eplaced 
increase the messenger size than ! rough 


replace the poles with higher pole 
LECT] 





Aerial-Messenger Cable 


REE CONDITIONS met by application of aerial cable (left). Cabl 


We operate with a multi-grounded 
eutral that is used for both primary 
nd secondary circuit, using the mes- 
nger for the common neutral. 

Cost of strengthening the pole line 
nd guying for aerial cable is ap- 
roximately 25 percent greater than 
at used for heavy tree-wire con- 
truction. Provision was made to at- 
heh the messenger close to the top 
rossarm with standard messenger 
lamps and reinforcing links. 
Individual conductors in the com- 
bosite cable are insulated with a rub- 
ber compound (Okolite), a semi-in- 
ulating tape, a copper shielding tape 
nd a colored tape for phase identifi- 
ation. The three conductors are 
en spiraled together and covered 
‘ith sisal braid. This group is then 
tached to the messenger by winding 
flat copper strap around the cable 
ind messenger, using a 5-in. lay; 
00-ft. lengths of cable were wound 
n each reel, the messenger being cut 
o that it extended about 10 ft. be- 
ond each end of the cable. 


Seven-man Crew 


A seven-man line crew, consisting 
of a foreman, four linemen, a driver, 
znd a groundman, was used to in- 
tall the cable. The following pro* 
edure was employed: 

Defective or short-life poles were 
eplaced, all guying installed, all 
hrough-bolts and messenger clamps 


were installed. Running blocks and 
a pulling line were placed in position 
for the first 1,100 ft. of line. The 
messenger clamp through-bolts were 
used to support the running blocks. 
The 1,000-ft. reels of cable were 
transported to the job on a two-wheel 
pay-out trailer. 

The end of the messenger was fed 
through the end meshes of a Kellems 
“Grip.” so that the grip was around 
both the cable and messenger. The 
end of the messenger was then dou- 
bled back and fastened to the pulling 
eye of the grip. The “pull” was thus 
divided between the messenger and 
the Kellems grip with the pulling line 
being attached to the cable and mes- 
senger with a ball-bearing swivel. A 
lineman was in position at each pole 
as the end of the cable approached 
the pulling block. He made certain 
that the messenger was on top of the 
cable for the entire span and assisted 
the cable to enter the pulling block. 

There is a difference of opinion 
between manufacturers as to possible 


%. ’ 
Courtesy the Ukonute Company 


and messenger dead-ended at terminal point (right) 


damage to the cable if the messenger 
is allowed to spiral it. but in any 
case the time and effort to keep it 
straight is very small when the ball- 
bearing swivel is used. The appear- 
ance of the job when the cable is kept 
below the messenger is greatly im- 
proved. Where the cable must pass 
over limbs additional running blocks 
were supported tn the trees. By the 
use of these extra running blocks, 
and pulling the cable under tension, 
the cable was kept up high enough to 
prevent damaging trees or shrubs. 


Temporary Dead-end 


The last pole nearest the free end 
of the cable was temporarily guyed 
to act as a holding point for this 
section of the cable. The cable was 
held at this pole while a new attach- 
ment was made to the messenger. 
The messenger was then connected to 
the truck winch-line with a dynamom- 
eter. While this connection was be- 
ing made up, the other end of the 
messenger was permanently attached 


Courtesy the Ukunue Cumpany 


CABLE SPLICE staggered with respect to messenger splice. Cable rings support splice. 


Shielding tape bonded to messenger. 
throughout 
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Effort made to keep conductors under messenger 
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Courtesy the Okonite Company 


CORNER POLE employs reinforcing links 


Courtesy the Okonite Company 


SINGLE-PHASE transformer tap 


to the first pole with a thimble-eye 
bolt. The cable was pulled to a pre- 
determined, initial stringing tension 
that would give the desired final 
maximum sag. By the use of a spe- 
cial come-along and Coffin hoist the 
messenger was anchored at the top 
of the temporarily guyed pole. Run- 
ning blocks were removed and the 
messenger placed in the messenger 
clamps. This section of the cable was 
permanently “tied in.” Reinforcing 
links were installed and any other 
work completed while the linemen 
were up the poles. 

When placing the messenger in the 
clamp it was necessary to cut the 
binding tape and unwind it for about 
12 in. either side of the pole. After 
the messenger was clamped, the tape 
was again wound around the cable 
and messenger properly to support 
the cable. The ends of the tape were 
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clamped to. the messenger with stock 
connectors. 

Pulling blocks, pulling line, etc., 
were mounted on the next set of poles 
in readiness to receive the next reel 
of cable. 

When the second reel was pulled 
into temporary position, the messen- 
gers of the two sections were spliced 
with a metal strand connector and 
three bolt clamps. The strand con- 
nector was placed 60 in. from the 
end of the cable so that the messen- 
ger splice was not directly over the 
cable splice. The cable ends over- 
lapped 36 in. The second section was 
pulled to its permanent position and 
“tied in.” The first temporary guy 
and “deadending” were then removed 
from the first section. This procedure 
was repeated until all the cable was 
installed. 

We found that the seven-man crew 
could place the running blocks, pull- 
ing line and install the 1,000 ft. of 


cable in approximately seven hours. 
Man-hours Required 
A cable splicer and his helper fol- 


lowed the line crew, splicing the sec- 
tions together and making the neces- 
sary taps for present and future trans- 
formers and |ateral lines. This crew 
can average approximately six single- 
conductor splices or taps per day. 
Average number of single-conductor 
splices and taps is five per 1,000 ft. 

Total labor to install the cable and 
make the necessary splices was ap- 
proximately seven man-hours per 
100 ft. 

In the future we plan to have the 
cable made up in 1,200-ft. lengths, 
believing that the seven-man line crew 
and two-man cable crew can install a 
1,200-ft. section in eight hours. This 
will reduce the installation labor to 
approximately six man-hours per 
100 ft. 

Material and labor costs for in- 
stalling wooden tree guards appear 
to be slightly less for aerial cable 
than for tree wire. 

At present the material costs for 
aerial cable are from 25 to 30 percent 
higher than tree wire. Total cost of 
the aerial cable installed can be ex- 
pected to exceed that of tree wire by 
12 to 20 percent. 

Improved operation, appearance, 
and public acceptance of the aerial 
cable as compared to open wire will 
undoubtedly offset the additional 


cost. 


ELECTRICAL WORLD @ 






























Sticking Regulator 
Contacts Remedied 


By GEORGE READ 
Rainbow Dam, Great Falls, Mort, 


)] 

For several years the main w& 
tacts on a Tirrill or type T.A. volty 
regulator in our generating statij 
have had a tendency to weld togeth 
This sticking would cause a rise o{ 
much as a volt in the station 11](.\j 
system and a corresponding 4; 
when the regulating solenoids se, 
rated the contacts. Besides caysiy 
poor voltage regulation the arcing | 
the contacts when separated caus 
rapid pitting and burning of the co 
tact surface. This is an importa 
consideration because of the contaj 
cost and because the precious me 
they are made of is becoming hard 
to get. 

Adjustment of the exciter fie 
rheostats and overhauling of the reg 
ulator did not correct the trouble an 
it was finally attributed to system cop 
ditions. 

Recently a very simple solution 
the trouble was discovered. Afte 
noting how the flat spring upper maiz 
contact mounting caused the contacts 
to fly apart when separated it was de 
cided the contact holder spring wa 
too flexible. To remedy this one ¢ 
the ;',-in. thick flat copper bars used 
for regulator relay contacts wa 
placed under the main contact spring 
as shown in the diagram. Thi 
stopped the sticking, but caused the 
contacts to operate so fast the relay 
contacts fluttered instead of makin; 
good contact. One-fourth of an inch 
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was then cut off the copper bar, which 
left about 4 in. of the main contact 
spring extending beyond the bar and Must: 
free to operate. This arrangemen! Hhe y 
worked so well ne further experiment: 
ing or adjustment was necessary. Thi 
This regulator is a G.E. type T.A. MB: 
100-125 volts a.c. and 70-140 volts ire J 


. . 1H 

d.c. exciter voltage, and was installed J '-" 
in 1910. urpor 
ELE 
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F Jastic Insulations for Conductors 


jain 
L. Voltay 
; Statig 
togethg 
rise of 
110-yg 
ng dry 
ds sep 
Causiy 
rcing } 
| Causd 
the Con 
iportay 
contad 
iS me 
-harde 
rt felMERTAIN PLASTICS have proper- 
he reefiil@es which make them feasible for use 
ble ani; insulation and. jackets for wires 
'm confillind cables. In meeting the particu- 
r requirements of flexibility and 
tion \lMlasticity (so that the conductors can 
Aftee coiled, bent and pulled) the plas- 
T maif/cs need to have combinations of 
ntact roperties which might warrant call- 
vas define them by a special name. Possibly 
2 WalllM@electric elastomers” might be an ac- 
one (fieptable distinguishing identification. 
S use Some of these synthetic plastics 








walave been used for many years as in- 
ulation or jackets for electrical con- 
uctors. Their use and that of newer 
nes will be accelerated during en- 
relasMuing months as the stocks of crude 
akingMfubber dwindle still further. 

inch List 27 of War Production Board 
Rubber Order R-1 dated June 18. 
943. and effective July 1, 1943, pre- 
tibes another step in the curtail- 
ient of the consumption of natural 
ubber for insulated wires and cables. 
uccessive issues of these WPB regu- 
ations have impesed increasing re- 
trictions, both on the uses of rubber 
nsulated wires and cables and on the 
ubber content of the compounds.+ 
_ BBhe result is that there has been a 
hich MBubstantial reduction in the amount 
tact Mf natural rubber. required by the in- 
an¢ MMustry. For the third quarter of 1943 
tent HBhe wire and cable manufacturers are 


spring 
This 
d the 
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ent: 


“This is the third in a series of articles treating 
A. BR'tics appropriate for electrical applications. 

receding articles appeared in the April 17, 1943, 
olts Hrd June 12, 1943, issues of “Electrical World.” 
led tEffective September |, 1943, rubber will be 

stricted to use on conductors solely for military 


urposes 


—Synthetics Not Akin to Rubber’ 


Properties of plastics rendering them suitable for use as insu- 
lation and sheath on wires and cables —Crucial shortage of 
crude rubber accelerates the transition to tried and new synthetics 


required by the WPB to accept neo- 
prene, Buna S or Butyl synthetic rub- 
ber to the extent of at least 40 percent 
of their total rubber allotment. It is 
expected that the proportion of these 
synthetics required to be used in the 
fourth quarter of this year will be in- 
creased to at least 60 percent. 

Manufacturers are cooperating 
closely with the Rubber Director’s 
Office of the WPB and a great deal of 
work is being done in order to accom- 
plish the transition from natural rub- 
ber with the least amount of dis- 
turbance to production or sacrifice of 
necessary service characteristics. 
Some of the older types of insulated 
wires and cables, particularly var- 
nished cambric, are being used in 
substantial volume in place of rubber 
covered. 


Transition Facilitated 


There are, however, many purposes 
for which insulation and jackets with 
rubber-like properties are needed. 
The synthetic rubber or rubber-like 
materials must be used for such ap- 
plications. The industry has already 
had considerable experience with the 
thermoplastic types made from Koro- 
seal and Vinylite. Neoprene has been 
widely used for jacket compounds in 
recent years. On the other hand, 
Buna S and Butyl rubbers are the two 
synthetic materials which hold the 
most promise of yielding insulation 
with properties approaching closest 
to those of rubber insulation, but the 
industry has had relatively little ex- 
perience with them. 
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D. YOUMANS, Vice-President and Technical Director, Okonite Company, Passaic, N. ]. 


Data on the synthetic materials 
whose characteristics make them most 
promising for use as the insulation or 
sheath on wires and cables where rub- 
ber compounds have been largely 
used in the past are given in the ac- 
companying table. 


Koroseal and Vinylite 


The thermoplastic compounds 
made from Koroseal and Vinylite are 
the synthetics most widely used for 
conductor insulation at present. They 
are also used i large quantities for 
jackets or sheaths, particularly on 
shipboard cables. Their general na- 
ture is something intermediate be- 
tween rubber and plastics and they 
are not classified as synthetic rubbers. 

Koroseal is a plasticized vinyl 
chloride polymer and Vinylite is a 
plasticized copolymer of vinyl chlor- 
ide and vinyl acetate. Each is avail- 
able in several types having different 
dielectric properties or behavior at 
low temperatures. These variations 
are obtained by using different plas- 
ticizers or by changing the proportion 
of plasticizer. Some wire and cable 
manufacturers compound the Koro- 
seal or Vinylite to obtain the desired 
characteristics similar to the manner 
in which crude rubber is com- 
pounded, Others purchase the mate- 
rials from the suppliers all com- 
pounded and ready to use. The 
equipment used for production of 
wires and cables made with the ther- 
moplastic synthetic compounds is 
similar to that used for rubber com- 
pounds including mixing and warm- 
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ing mills and extruding machines. 
The greatest difference is that the 
thermoplastic compounds do not re- 
quire vulcanization. 

The dielectric characteristics of 
these thermoplastic synthetic com- 
pounds are adequate for wires and 
cables for use up to 600 volts for 
power and lighting circuits, for ap- 
paratus and instrument wiring and 
for many other low-voltage applica- 
tions. There has also been some 
rather limited experience since the 
rubber shortage in the use of thermo- 
plastic compound insulated cables 
for underground series _ lighting 
cables up to 5,000 volts. While they 
possess good dielectric strength, their 
relatively high dielectric constant and 
power factor make the thermoplastic 
compounds unsatisfactory for use as 
conductor insulation at higher volt- 
ages. These characteristics are 
also undesirable for communication 
cables. 


Limitations in Use 


Thermoplastic synthetic com- 
pounds made from Koroseal and 
Vinylite have satisfactory physical or 
mechanical properties over a fairly 


























equivalent to high-grade rubber in- 
sulation in this respect. It is charac- 
teristic of thermoplastics to soften 
and flow more readily as the tempera- 
ture increases and to stiffen or harden 
as the temperature is reduced. The 
1940 edition of the National Electri- 
cal Code limits the conductor temper- 
ature of type SN (thermoplastic 
synthetic insulated) wire to a maxi- 
mum of 60 deg. C. For some pur- 
poses higher operating temperatures 
such as 75 deg. C. are permitted, but 
in such cases the constructions usu- 
ally include some form of protective 
covering over the thermoplastic insu- 
lation, which helps to prevent pres- 
sure from causing it to flow as read- 
ily. 

Type SN wire does not have a 
fibrous or other covering over the in- 
sulation. The maximum safe operat- 
ing temperature for the thermoplastic 
synthetic compounds is the tempera- 
ture at which they become too soft 
rather than that at which aging is too 
rapid, as in the case of rubber and 
other types of conductor insulation. 
In general, the thermoplastic §syn- 
thetic compounds which have been 
most widely used are much harder 



















room temperature and there is dan 4. 

of the insulation being damaged w)gmmzon¢ 
being installed at temperatures bejgmm 5. | 
—10 deg. C. While care must be exam Th 
cised not to handle the wire at ,jmpond 
low temperatures during installatigimlasti 
once installed the thermoplastic .jmpoun 
thetic compound insulations, jf ,j™prob! 
disturbed, will withstand exposure jmynth 
the lowest temperatures likely to om) 
encountered. Good progress has bem™mpon ! 
made, however, toward improvyinqumplice 
the low temperature characteristq™mdhes 
and compounds are now ayvailahjmprigil 
which are flexible enough at —jrs. 

deg. C. to withstand reasonable henjqmcab! 


ing of the insulated conductors, as b 
g te 

5 
Favorable Properties s W 


ond 

Other important characteristics @pod 
the synthetic thermoplastic insulatiogii&orke 
compounds made from Koroseal afm Ac 


Vinylite are as follows: herm 
1. Moisture resistance equal to thyjmtarte 

of good rubber insulation. poare 
2. Excellent aging and stability qjpatur 

both room temperature and at reconjmmure 





mended operating temperatures. heir 
3. Resistance to attack by minerdqmmeed 
and vegetable oils, by most acids anjqmyas | 




































































































































































































broad temperature range, but are not and stiffer at —10 deg. C. than at alkalies and many chemicals. pf ort 
nave 
erial 
Synthetic Materials With Promising Characteristics as Alternatives to Rubber for Wires and Cables #ijrem: 
ee a a gL OREN A a ae. peopel Paper een Pe = : Se ee nik «sic accal iach iene aoelcipbaaDNda kot D opl 
| i | i 
‘ Type of Dielec- | Chem. Resis. to! Phys- Non- | Oil nsed 
Name Chemical Type Remarks | Use | tric Prop. Ozone & ical  /|flamma- Resis a 
| Prop. Sunlight) Prop. bility ecel 
Koroseal Plasticized Vinyl | Thermoplastic. Extrudable. Several F Insulation | F E E G E E pf ru 
chloride Polymer | types. or Jacket | | n Cé 
co feee es ' Ne aed ; ees Sake a 
Vinylite | Plasticized Vinyl Ditto. Insulation oof Rae oe E | © Barge 
|  chloride-Vinyl or Jacket . 
acetate Copolymer | | j | | hetic 
Neoprene Chloroprene Polymer Vulcanizable. Rubber-like. Extrudable | Jacket Pp | f [ E G | 7 Ss neu 
| or calendered strips. Several types. | i | | or 
Buna S | Butadiene-Styrene | Vuleanizable. Rubber-like. Extrudable. | Insulation Po a an ae Ps eS P F able 
| - Copolymer | or Jacket | 
Butyl Rubber | Isobutylene-Diolefin Ditto. ‘ Nee ec teak ee ta “Insulation | G E a G G P P prog) 
Copolymer } | able 
Hycar OS-10 Butadiene-Styrene | Vulcanizable. Rubber-like. Extrudeble. Insulation G oJ F Pg p F nuan 
Copolymer Higher styrene content than Buna S or Jacket | | | hetic 
Hycar OR-15 Butadiene-Acrylonitrile | Vulcanizable. Rubber-lke. Extrudable | Jacket ae Sh oR ee P c 
and OR-25 Copolymer | or calendered strips. | 
Perbunan | Ditto “Ditto ee Jacket aa P & G | P j G P G 
Chemigum III | Ditto =  ~—|,: Ditto hd ape racie oe Pea le eo ao Pr 
_ =P ——— — — ——— ‘iccusemiediibinilll — ———— = . 
Thiokol | Organic Polysulfides | Both thermoplastic and vulcanizable | Jacket Schnee. G E PF ho ulat 
types. Extrudable. | | heti 
Polybutene Isobutylene Polymer Not vulcanizable. Rubber-like. Mixed Insulation E E E | F eos I] 
| with resins or rubber. Extrudable. | i | Oto’ 
anaes eet nena ancsaenoeerenentnsshen cia eieieaanispet i | ———_ —_—__O ’ 
Polythene Ethylene Polymer | Thermoplastic. Extrudable. Insulation E | E E j E i Ba . 
tz ieee oii s ir EM BEAL ANA PRT, BT OMA Lie a ee ef | eee 1) 
Saran Vinylidene chloride-Viny] Thermoplastic. Applicable as threads | Insulation | F Bets G ers rob 
chloride Copolymer | oF tapes. N 
Tenite II Cellulose Derivative | Thermoplastic. Extrudable or applicable | Insulation |  F | Goo o.1 2 hie 
or Kodapak as tapes. Cellulose-acetate-butyrate. j | } vesti 
az edibhacinteieniiiania eet . jee ae é POU OGL FLIES LIE Ry de aaa ; sti 
Ethyl Cellulose Derivative | Thermoplastic. Extrudable. Cellulose | Insulation | Doak toe ae ae ee a ; | 
Cellulose | ethyl ether. i xpe 


E—Excellent, F—Fair, G—Good, P—Poor. Dielectric properties include dielectric strength, capacity, power factor, insulation resistance, etc. chemicd 


properties include resistance to oxidation, acids, alkali and moisture. Physical properties include tensile strength, elongation, modulus, toughness 3 


abrasion resistance. 
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4, Not affected by sunlight or 
zone exposure. 

5. Non-flammable. 

The difficulty of obtaining a good 
ond between layers of the thermo- 
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€ at . . . 
allatiy Jastic synthetic insulating com- 
stic gmpounds makes waterproof splices a 


roblem. The use of a thermoplastic 
mthetic splicing tape of similar 
jomposition to the conductor insula- 
on requires heating of the wrapped 
slice under pressure to get proper 
jhesion of the splicing tape to the 
riginal insulation and between lay- 
rs. Such practice is often imprac- 
;cable in the field and most splicing 
as been done by using rubber splic- 
g tape and friction tape, the same 
s when splicing rubber-insulated 
onductors. This provides a fairly 
ood moisture-proof splice which has 
orked well. 


» if y 
OSure 
ly to} 
1aS Dep 
/Provin 
Leristiq 
Vailab) 
at —¥ 
le be ( 


7 
oe 


stics g 
sulatiog 


eal anf™m™ Actual service experience with the 
hermoplastic synthetic compounds 
to thimtarted back in 1936 on Navy ship- 


hoard cables. Their non-flammable 

ility Agpature, combined with excellent mois- 
re resistance, was responsible for 
heir use at that time rather than the 
need for substitute materials, as there 
as then no shortage in our supply 
bf rubber. Navy shipboard cables 
have since been made with these ma- 
erials on an increasing scale and ex- 
remely large quantities of the ther- 
moplastic synthetic compounds are 
sed in their manufacture at present. 
Recently the WPB prohibited the use 
p fap! rubber, either natural or synthetic, 
n cables for* fixed installations on 

E Zargo ships. The thermoplastic syn- 
hetic compounds are, as a result, be- 

G Bug used for conductor insulation and 
or waterproof sheaths on_ these 
ables The huge cargo ship building 
rogram requires a great amount of 
able with a corrésponding large 
F @juantity of the thermoplastic syn- 
hetic compounds. 
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oe Specifications 
G Production of wires and cables in- 
£ ulated with the thermoplastic syn- 


hetic compounds for many purposes 
ollowed quickly after their first use 
r fen Navy shipboard cables in 1936. 
“gE (ge obably the best known is the type 
VN small-diameter building wire. 
shich, after extensive laboratory ih- 
vestigation and considerable service 
experience, was recognized in the 
1940 edition of the National Electri- 
al Code. Today these thermoplastic 


as an 


synthetic compounds are so well es- 
tablished as standard materials in the 
wire and cable industry that there are 
several accepted specifications avail- 
able for use by the industry. Some of 
the more important of these specifi- 
cations are as follows: 


Underwriters’ Laboratories, Inc., Stand- 
ard for Synthetic-Insulated Wires. 

American Society for Testing Materials, 
Emergency Specifications for Insulated 
Wire and Cable, Polyvinyl Insulating Com- 
pound. 

National Electrical Manufacturers Asso- 
ciation, Standards for Thermoplastic Syn- 
thetic Insulated Wire and Cable (600-volt 
ratings). 

National Electrical Manufacturers Asso- 
ciation, Standards for Series Lighting Wire 
and Cable with Thermoplastic Synthetic 
Insulation (3,000- and 5,000-volt ratings). 

National Electrical Manufacturers Asso- 
ciation, Standards for Thermoplastic Syn- 
thetic Jacket Compound for Wire and 
Cable. 

Navy Department, U. S. Coast Guard, 
Master Specification No. S-255-42, Synthe- 
tic Insulation for Submarine Cable. 


These thermoplastic synthetic com- 
pounds are now being used on wires 
and cables in large quantities in place 


of rubber. The capacity for the pro- 
duction of Koroseal and Vinylite has 
been greatly increased in the past two 
years. While the distribution of these 
materials is handled on an allocation 
basis by the WPB, this is done in 
order to assure an adequate supply 
for military needs. However, there is 
sufficient available for all necessary 
wire and cable uses and the WPB will 
allocate Koroseal and Vinylite at 
present for use as insulation on un- 
grounded conductors wherever cop- 
per is permitted to be used. There 
has been a steady decline in the price 
of the thermoplastic synthetic mate- 
rials since they first became available. 
Their many advantageous character- 
istics make it likely that these mate- 
rials will have a permanent place in 
the insulated wire and cable field. 

An ensuing article will discuss 
Neoprene, Buna S, Butyl (all classed 
as synthetic rubbers) and other syn- 
thetics for special uses in connection 
with wires and cables. 


Superheater Changes Extend Capacity 


By E. J. DREWELOW 


Chief Engineer Riverton Station, Empire 

District Electric Company, Riverton, Kan. 

Increasing the superheat tempera- 
ture of steam to prime movers is a 
potent capacity extender that was 
used to good advantage at the River- 
ton, Kan., station of the Empire Dis- 
trict Electric Company recently when 
certain 200-psi. Sterling-type, stoker- 
fired boilers were converted to gas- 
oil firing. 

Increased furnace volume and re- 
duced excess air, resulting from re- 
moval of the stoker and chain grate, 
increased the steaming capacity of 
these boilers from 22,500 to 30,000 
lb. per hour. However, total steam 
temperature dropped from 520 to 
470 deg. This reduction was more 
than recovered by subsequent re- 
baffling to throw the superheaters in 
the first gas pass and by installing 
cores in the superheater tubes. These 
changes not only restored the lost 
superheat but actually increased the 
total steam temperature to 575 deg., 
thus realizing the fullest advantage 
from the increased boiler output. 

The boilers were equipped with 
B&W type bare-tube, U-bend super- 
heaters rated 100 deg. superheat at 
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the header. The 55 deg. increase in 
total steam temperature above the 
original 520 deg. was partly due to 
the change in,the baffling already 
noted, but a considerable portion was 
also due to the installation of cores 
in the superheater tubes. To install 
the cores the superheater elements 
were removed and lengths of 3-in. 
pipe, closed at the ends, were installed 
in the 8-ft. straight sections of the 
superheater elements. To center the 
cores in the 2-in. O.D. superheater 
tubes centering pins were welded to 
the core tubes at about 2 ft. intervals. 


Effect of Cores 


Effect of the installation of the 
cores was to reduce the sectional area 
of the superheater tube to around 
63 percent. This increased the amount 
of steam passing through the zone 
adjacent to the heated surface of the 
superheater tube. 

These changes in the superheater 
arrangement have not only increased 
the total steam temperature but have 
also made it possible to operate the 
boilers with a maximum variation in 
steam temperature of 20 deg. in the 
operating range from 75 to 200 per- 
cent boiler rating. 
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A.C. Board 


C. F. WAGNER, Manager Centrdl Station Engineering, Westinghouse Electric & Manufacturing Company 





CONSERVATION of critical mate- 
rials by the avoidance of equipment 
and line purchases has been furthered 
in many cases by analysis of the 
problem on the a.c. calculating board. 
Typical instances of the application 
of the board may be enumerated as 
follows: 


1. Because of the complexity of some 
systems, the appropriate rating of addi- 
tional equipment is difficult to estimate 
even with a thorough knowledge of the 
system. To play safe the purchaser might 
then purchase apparatus of greater rating 
than required. 





FIG. 1—Auto-transformer rating halved 
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Saves 
Critical Materials 


Typical examples of avoidance of unnecessary equip 


ment and line purchases as result of board anal. 
sis of problems illustrated by five specific case, 


2. Regulators in looped paralleled cir- 
cuits may preclude the necessity of adding 
circuits to carry the required load. 


3. Capacitors distributed throughout a 
system near the loads may postpone or 
eliminate entirely the addition of extra 
feeders or larger transformers. 

Under the present national emer- 
gency system additions require some- 
what closer scrutiny than would be 
the case under normal times. Today. 
therefore, the a.c. calculating board 
accretes new importance. It is the 
purpose of this article to illustrate by 
several examples specific cases in 
which the board was of assistance in 
arriving at the most economical solu- 
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FIG. 2—Voltage and phase 
shift regulator improves 
regulation and load divi- 
sion and saves construction 
of additional feeders 
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tion both from the standpoint 
money expenditures and the use of 
critical materials. 

Even quite simple systems are dif 
cult to calculate analytically whey 
they involve loop circuits. Fig, | 


shows a 69-kv. system involving , ( 
110-kv. tie line between two genera. fame! ' 
ing stations. Due to load growth aim 2 
the two distribution points in thm" 
lower part of the diagram the 69-ky, bili 
circuits feeding these loads had }..f° 
come overloaded, resulting in poo the 
voltage regulation. The 110-kv. linea "4 
passes within 6 miles of one of theme" 
69-kv. buses and it was decided thajm’’"' 
the installation of an  auto-tran. fm? 
former and suitable tie lines, between mal 
A and B, would offer a solution to them!" 
regulation problem. The operatin; this 
engineers, having an intimate know. jm"! 
edge of the system, estimated that afm **" 
30,000-kva. transformer was neces Me??? 
sary. When set up on the calculating!" 
board the load flow was determine/fim /°* 
in a relatively short time for all of the 

likely loading conditions and trans 
former taps. The board studies def: T 
nitely proved that a 15,000-kva. auto- HM jem: 
transformer would be sufficient for fi }oa) 
present maximum loads and that with HB tion 
the future addition of air-blast equip HM sou; 


ment this 15,000-kva. unit would lx 
of sufficient capacity for many year 
in the future. 


by y 
tion 


Regulation Problems 


The calculating board is particu: 
larly valuable for the solution of regu: 
lation problems involving loops and 
step regulators that may insert a regu- 
lating voltage that is variable bot 
with respect to magnitude and phas 
position. In Fig. 2 is shown such ¢ 
system. It represents the 66-kv. and 
the 22-kv. buses at the Ambridge sub- 
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station of the Duquesne Light Com- 
rae and also the connected lines. 
Because of the loops formed by the 
92-ky. circuits, together with parallel 
circuits on the 66-kv. side, the natural 
flow does not always load the circuits 
in proportion to their current-carry- 
ing capacities or produce acceptable 
voltage conditions. Installation of a 
regulator, variable both in magnitude 
and phase position, in the 22-kv. sys- 
tem permits balancing the load both 
during normal and emergency con- 
ditions. The installed regulator can 
insert a series voltage of from 0 to 10 
percent magnitude at 30, 60 or 90 
deg. in any of the seven 22-kv. cir- 
cuits. The 12,000-kva. (circuit rat- 
ing) regulator permitted an increase 
of 4.000 kva. in the firm power rat- 
ing in the substation. This increase 
in rating in itself is worth more than 
the cost of the regulator installation. 

One alternative to the installation 
of a regulator was the construction of 
additional line capacity, which, of 
course, would not possess the flexi- 
bility of a regulator either for normal 
or emergency conditions, Set up on 
the calculating board, the loading of 
individual circuits and the voltage 
conditions at different points on the 
system were determined quickly and 
accurately for a large number of nor- 
mal and emergency operating condi- 
tions. A more detailed discussion of 
this installation can be found in an 
article by W. J. Lyman in the Exec- 
TRICAL Worup, February 21, 1942. 
page 60, under the title of “Multi- 
Purpose Regulator Aids Voltage. 
Load Control.” 


Stability Problems 


The complexity of stability prob- 
lems makes their. solution by the 
board one of its most useful applica- 
tions. Even in normal times the end 
sought is the most economical means 
by which the desired power distribu- 
tion can be obtained. The following 
example solved recently on the board 
illustrates the case in point. The sys- 
tem shown in Fig. 3 consists essen- 
tially of three sources of generation 
tied together through a backbone of 
138-ky. transmission lines. In addi- 
tion to the lines shown, there are also 
a number of 66-ky. lines that tie 4ll 
of the generating sources together. A 
tap from the 66-kv. system, shown at 
the top of the diagram, is the supply 
to a new ordnance plant, for which 











Bese set. 2:7, 


Ordnance 
plant load 


66 kv. 


-- 


B 138 Ky. 


138 Kv. 


Points A,B, and 
C are a/so tied 
together throvgh 
a 66-Kv. system, 
not shown 





FIG. 3—Automatic reclosing features ap- 
plied to breakers A B and C save con- 
struction of additional tie lines 


it is imperative that good service be 
maintained. 

Calculating board studies have 
shown that faults at any point on the 
138-kv. system between A, B and C 
produce system instability and the 
dropping of the ordnance plant when 
the faults are relayed with present 
slow-speed induction type relays. 
Rapid removal of the fault by means 
of high-speed impedance type relays, 
however, prevents dropping of the 
ordnance load, the tie being main- 
tained through the 66-kv. system 
paralleling the 138-kv. lines. As 
might be expected, the 66-kv. system 
becomes severely overloaded and in- 
tolerably poor regulation results at 
numerous intermediate load points. 
By the application of 30-cycle gang- 
operated reclosing features to the 
three breakers controlling the 138-kv. 
line the system can not only be made 
stable but system operation becomes 
entirely satisfactory from the stand- 
point of load division and voltage 
regulation. The only alternative to 
this solution is the construction of 
additional lines, which, under the 
present urgency of reducing the use 
of critical materials, would, of course, 
be highly undesirable. 

Application of capacitors is par- 
ticularly well adapted to calculating 
board analysis. 

Capacitors are most frequently 
used to correct voltage conditions. 
On one 33-kv. system studied on the 
board (see Fig. 4) the projected load 
growth superimposed upon the exist- 
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ing loading indicated that at points 
remote from the generating points 
the voltage dropped to about 70 per- 
cent. The low-voltage condition was 
aggravated by the necessity of start- 
ing a large motor at the point A. 
Conditions were studied for the in- 
stallation of combinations of shunt 
and series capacitors at the points in- 
dicated. Shunt capacitors alone, 
without provision for switching, cor- 
rected the load condition, but resulted 
in excessively high voltages at light 
load. The alternative to the solution 
involving the installation of series 
and shunt capacitors is the construc- 
tion of additional lines or the conver- 
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FIG. 4—33-Kv. system studied for appli- 
cation of combination of shunt and series 
capacitors 


sion of existing 33-kv. system to 
66-kv. 

Other applications of capacitors, 
along with improving the voltage con- 
ditions of the system, permit greater 
loading of existing equipment. To 
cite one example, such a study made 
on a system of relatively low power 
factor (70 percent) was made up 
largely of pump motors. Capacitors 
totaling about 20,000 kva. were dis- 
tributed throughout the load area to 
correct the power factor to about 80 
percent. The studies indicated that 
by adding other load of 70 percent 
power factor the total load could be 
increased from 101,000 to 126,000 
kw. without exceeding the kva. rating 
of the generator. 
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Substation Control 
Lines in Fibre Duct 





DUE to the present shortages in vital 
materials and with the idea of saving 
steei, it was decided to use fibre con- 


duit in one of the large substation . 


construction jobs in Canada. Use of 
fibre conduit in control circuits is 
not new, usually 24-in. fibre ducts 
were used and multiple control cables 
pulled into these ducts. When a large 
piece of electrical equipment required 
three or four lead-covered control 
cables to supply control and operat- 
ing circuits it has not been unusual 
to use one fibre duct, sometimes as 
large as 3} in., from the manhole to 
the apparatus and pull all cables into 
the one duct. This practice has not 
been generally extended to 
the smaller sizes of fibre duct 
and to inside construction 
design. 

The switchboard sills in 
the main control room (Fig. 
1) are all in place and the 
fibre conduit is being run; 
this fibre is equivalent to 
13-in. iron pipe size and is 
designed to carry lead-cov- 
ered control cables in all 
runs where they lead to the 
outdoor switchyard via man- 
holes and ordinary braid 
cables where the runs are 
not underground or go 
directly to indoor appara- 
tus or switchboard ties. 


MY Ini. mt ‘ oa 


y see 


FIG. 1—Main control room conduits are of fibre equivalent to 


1'%-in. LP.S. 
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The outstanding points of construc- 
tion are: 


1. Relative Cost.Price of fibre conduit 
is much cheaper than the equivalent sizes 
in iron or steel. 

2. Installation Cost.—Fibre in this size 
can be installed much cheaper than iron 
conduit. 

3. Bending-—Bends up to 15 deg. can be 
easily made (Fig. 2) by heating the con- 
duit and bending, letting the conduit cool 
while holding the bend. The 45-deg. and 
90-deg. bends were pre-fabricated and were 
shipped to the job ready for use. Some of 
the 90-deg. bends in the large 36-in. radius 
were cut and the ends retapered on the 
job to obtain all odd angles. 

4. Joints——All tapered joints were well 
covered with pitch during the assembly, 
special couplings were supplied with taper 
fittings on one end, 1}-in. I.P.S. tap in the 
other end, thus for the purpose of con- 





FIG. 3—Conduits in auxiliary control room also fibre 








necting fibre to steel sills, and all othe 
places where the change was made filire ty 
steel. 

5. As many as five layers were made jp 
the 13-in. fill; using steel conduit the §j 
depth could have been somewhat reduced 

6. For lighting conduits }-in. and }ip, 
steel conduit was still used as the rung ar 
usually in walls and have to be sel f-sup. 
porting during the construction; if the 
walls were to be poured fibre could |, 
used, but the relative saving would }, 
less. 

1. Wastage and Scrap.—A small hand 
lathe was used to retaper all small piece, 
and there was practically no waste o 
scrap; pieces as short as 6 in. were used 
and the labor of cutting a taper was ey. 
tremely small. 


Conduits were “held down” to the 
floor (Fig. 3), to keep them from 
floating when the floor was poured. 

This construction job required 
about 14,000 ft. of straight fibre con. 
duit (this came in 5-ft. lengths) , also 
3,000 standard couplings, 750 special 
taper to threaded couplings. There 
were 500 bends which included 100 
“S” bends; the 90-deg. bends were 
12, 24 and 36 in. radius sizes. This 
completed the present construction, 
which amounted to about 17,000 lin. 
ear feet 1}-in. conduit; the 
ultimate construction _ will 
require 25,000 ft. 

Steel conduit, 14-in. size. 
weighs 2# lb. per linear foot. 
On the present construction 
more than 46,000 Ib. of vital 
material was saved. 

All conduits and fibre fit- 
tings for this construction 
job were supplied by Domin- 
ion Tar & Chemical Com- 
pany, Fibre Conduit Divi- 
sion, of Cornwall, Ont. The 
electric heating oven, which 
was made on the job, used 
two 1-kw. strip heaters. Con- 
duit was heated to about 
200 F. before bending. 


a oa 


FIG. 2—Bends of fibre conduit up to 15 deg. made by heating 


to 200 F. in 2-kw. strip-heater oven 
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Maintenance Practices for 
Penstocks and Flow Lines 


Preventive inspection and maintenance techniques for hydraulic 
structures associated with hydro-electric plants — Schedule is 
worked out to insure efficient operation and maximum service 


JOHN M. SPAULDING,” Pacific Gas & Electric Company, San Francisco 





INSPECTION of any structure is 
made primarily to keep that structure 
in good operating condition. There- 
fore the person making the inspec- 
tion must not only be thoroughly 
familiar with the structures but also 
should know enough regarding their 
design to enable him to recognize a 
dangerous condition when such a 
condition is observed. This applies 
particularly to the hydraulic works 
associated with a hydro-electric plant, 
and these requirements are best met 
by using men who either, though 
having little formal education, have 
through years of experience gained 
the necessary knowledge, or men who 
have formal technical education plus 
a few years of experience. 


Under normal conditions of sched- 
uling preventive maintenance work 
is set up as much as two years in 
advance of the time when the job is 
to be done. Before the era of priori- 
ties and material shortages, such 
scheduling permitted materials to be 
purchased and equipment and labor 
allotted to the job. Today we do the 
best we can to keep water flowing to 
plants with materials that can be ob- 
tained and manpower available. 

Even so, careful inspection is essen- 
tial. Following are our inspection 
schedule. and maintenance program. 
The latter is based upon conditions 
existing before priorities clamped 
down, but it can be modified in the 
light of available materials. 


INSPECTION 


Penstocks and Pressure Pipe Lines 


A. Steel Lines 


1. Check condition of paint outside and 
inside. 

2. Check condition of plate, particularly 
for corrosion from outside where lines are 
buried or half buried. Check plate thick- 
ness by drilling hole through plate ana 
calipering; pick thin spots so that worst 
condition can be observed. (In siphons 
check inside at lowest point for wear from 
gravel). Where possible, examine inside 
of pipe for tuberculation and check depth 
of pits under the tubercules. If pipe is 
badly corroded on outside, cause of cor- 
rosion must be determined, whether elec- 
trolysis or soil conditions. 

3. Piers and Anchors—Inspect piers for 
undermining and for slides that might 
cause movement of the piers. Also check 
condition of concrete in piers for spalling 
and cracking. On both anchors and piers 
check hold-down straps. 

4. Expansion Joints—Check for leakage 
and in bellows for cracks in plate. 


“Assistant engineer, General Construction Di- 
vision, at time this was written; now Lieutenant, 
C.E.C., U.S.N.R. (Seabees). 





B. Wood Stave Lines 

1. Check condition of staves as regards 
rot, separation at ends, splitting, crushing 
and erosion on inside. 

2. Check bands for rusting, too loose or 
too tight. 

3. Piers and anchors—Same as for steel 
lines. 


C. Concrete Lines 

These lines are usually wuried. Inspec- 
tion is made only if leakage is indicated 
or if water carries sand or gravel that 
might cause erosion. On exposed steel 
and wood stave lines on piers, check 
should be made for earth piled against the 


pipe. 


Tunnels 


A. Pressure Tunnels 

1. Unlined—Check for loose rock and 
erosion. 

2. Lined—Inspect for holes through 
lining. If holes and cracks through lining 
are numerous in any area, a hole should 
be opened through the lining and check 
made for cavities behind lining. Also 
inspect for corrosion. 
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B. Flow Tunnels 

1. Unlined—Check for loose rock and 
erosion. 

2. Concrete, lined—Check for holes, 
cracks, etc. If concentrated cracks appear, 
check behind lining for cavities. 

3. Timber, Lined—Check timber for rot 
and indication of movement. Check con- 
dition of blocking. If necessary, open up 
and go behind lining; this is very impor- 


tant. 
Open Conduits 


A. Canals 

1. Unlined—Check for erosion, particu- 
larly in bottom and on berm side. Erosion 
on upper side may cause a slide into canal, 
but bottom and berm erosion may cause 
leakage that will result in loss of canal. 
Check for leakage—This is a constant check. 
Check water level—Low water level indi- 
cates obstruction, sand deposits, gravel, 
moss, boulder, tree, etc. 

2. Lined—Design of lining must be 
known so that it can be inspected with a 
knowledge of what may constitute trouble, 
the water load it can stand, earth pressure 
it can take with water out of canal, etc. 

Masonry, Dry—Inspect for cracks due 
to settlement. 

Masonry, Wet—Inspect for cracks and 
undercutting. Check pointing for action 
by water and frost. 

Gunite—Check for cracks and erosion, 
and for water action. 

Wood Paneling—Check for rot. 

In all lined canals attention must be 
given to the possibility of cavities develop- 
ing behind the lining due to settlement, 
removal of material by water, etc. Cavities 
may cause failure of lining since the lining 
is usually not self-supporting and is de- 
signed and installed as a protective mem- 
brane only. 


B. Flumes 


1. Wooden—Check for rot. Pay partic- 
ular attention to posts, stringers, caps and 
yokes. Rot will probably occur at joints 
and at contact with earth. Settlement due 
to crushing of timbers will sometimes 
indicate weak point. Also presence of 
fungus on wood indicates presence of rot. 
Also check for alge and aquatic growth. 

2. Metal, Wooden Substructure—Check 
same as for wooden flume. Check grade as 
metal flumes are more critical than wooden 
flumes as regards grade changes. Check 
metal for paint condition and for erosion; 
also for alge and aquatic growth. 

3. Concrete—Check concrete for disin- 
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tegration due to frost action, action by 
water, etc. Also, grade should be checked 
as these flumes are usually designed closely 
and may not have much freeboard. Check 
for alge and aquatic growth. 

With all flumes, footings should be 
closely inspected for movement, under- 
cutting, slides that might move footing 
and for earth that has piled up around 
posts, 





With all exposed structures and canals 
inspection of the terrain around the struc- 
ture for loose rocks, trees, etc. which, in 
falling, might damage the structure or 
canal should be made at least twice a year. 
Growth of brush, grass, etc., around the 
structures must be watched so that it can 
be removed before it constitutes too much 
fire hazard. This is true of concrete and 
steel structures as well as wood structures. 


MAINTENANCE 


Pipe Lines 


Maintenance work on pressure and flow - 


lines is essentially the same, so attention 
will be given to pipe lines in general. 


A. Painting 


This is probably the most common type 
of work done on pipe lines. Before paint 
is applied all loose paint and oxide are 
removed by a combination of sandblasting, 
wire brushing and flame cleaning. Each 
method has advantages depending upon 
amount of surface to be cleaned, shape of 
surface and location. Paint is usually ap- 
plied by spraying. Men must be provided 
with protective creams, goggles, hoods, 
gloves, respirators and in some cases 
clothes. If work is done in close quarters, 
forced ventilation may have to be pro- 
vided through use of blowers. If inspec- 
tion has disclosed considerable erosion on 
outside of pipe line and tests have shown 
the soil is hot, the pipe should be cleaned 
and wrapped before it is again buried. 
On the other hand, if tests show electrol- 
ysis, other steps will have to be taken. 


B. Patching 


|. Steel Lines—If ingpection of the steel 
plate in steel lines shows dangerous thin- 
ness, the plate is usually patched by weld- 
ing. Arc welding is to be preferred, as this 
method introduces less heat into the metal 
and is less likely to start rivets leaking, 
etc. The above type of repair presumes 
that water can be taken out of the line for 
repair. If water cannot be taken out, it 
may be necessary to use a patch clamp 
band. This type of joint consists of a 
gasket held in place over the hole by a 
steel band which is bolted around the 
pipe. 

2. Wood Stave Lines—If staves are rotted 
for a considerable length, new staves 
should be inserted. If bad spot is of 
short length, a steel plate curved to fit the 
outside of pipe with a mastic gasket under 
the plate may be put over bad spot and 
held in place with the steel bands that 
circle the pipe. If bands are loose, they 
should be tightened. In some cases, due to 
crushing of staves, no more thread is avail- 
able on the bands. In such an instance, 
nuts should be removed and a spacer 
washer put on rod and nut replaced. 
Ratchet wrenches should be available for 
this work. The portion that receives the 
most sun and weather exposure deterio- 
rates the most; this is usually about one- 
third of the circumference of the pipe. 
Experimental work is now being done 
with paints to determine if it is possible 
to cover the pipe to prevent the weathering. 

3. Concrete Lines—Maintenance work 
on these lines is only that of patching a 
few leaking joints with cement mortar. 


Tunnels 


A. Pressure Tunnels 
1. Unlined—Loose rock in side walls and 
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ceiling should be brought down and re- 
moved. Transportation in these tunnels is 
the toughest problem. If tunnel is short 
and bottom smooth, tractor equipment may 
be used. If bottom is rough, track will 
have to be laid and cars used, either 
moved by hand or battery locomotives. 
Erosion, if serious, is best repaired 
through use of concrete in spots where 
rock erosion indicates soft spots. 

2. Lined—It is essential with this type 
of tunnel to know the kind of ground 
encountered along the tunnel line. Such 
knowledge is very valuable in planning 
tunnel repairs. Repairs in this type of 
tunnel usually consist of plugging holes 
and cracks in the lining (such holes allow 
water behind lining and cause erosion, 
etc.). If holes are numerous and leakage 
indicates loss of water, lining should be 
opened enough to allow examination of 
ground condition in rear of lining (partic- 
ularly where lining will not take water 
load without backing from ground). If 
examination shows cavities that must be 
filled they may be, if small, filled by 
grouting with cement grout or a sand- 
cement-bentonite grout. If large and con- 
tinuous, it may be best to drive a drift 
along top of tunnel and work from the drift 
to backfill behind lining. In any event, 
during repairs cutoffs should be grouted 
along the tunnel in order to stop the move- 
ment of water behind the lining. The 
lining may be repaired by gunite or by 
placing of concrete patches. 


'B. Flow Tunnels 


1. Unlined—In this type of tunnel about 
the only work involved is the removal of 
loose rock from roof and side walls, and 
removal of any debris that may have lodged 
on the floor. Work is carried on in same 
manner as for unlined pressure tunnels. 
Also, any erosion must be checked. 

2. Concrete, Lined—Holes due to erosion 
must be patched. If inspection discloses 
need, repairs must be made in same man- 
ner as for pressure tunnels. Trouble with 
these tunnels is most likely to be due to 
external rather than internal pressure. 

3. Timber, Lined—Repairs to this type 
of tunnel involve mostly the replacing of 
rotted timber. Early in the life of the 
tunnel this is simple, as extra sets can be 

ut in between the old sets to hold the 
agging in place. When no more space for 
extra sets is available or because the 
lagging has rotted, the tunnel must be 
retimbered. This involves removing of old 
timber and placing of a complete new 
lining and is a slow, difficult job, particu- 
larly in soft ground. It is better and re- 
sults, in the long run, in a saving in money, 
if sets are replaced in their original loca- 
tion and additional sets only installed 
where lagging shows signs of overloading 
or is being weakened by rot. In this way 
sets are kept in good shape and the lagging 
may be replaced more easily than with 
the method of installing additional sets 


ELECTRICAL WORLD @ August 7, 1943 


































































until no further sets may be installed, 
Particular care must given, esp: cially 
in soft ground, to blocking the sets an; 
lagging in place, as erosion may loosen jp. 
securely blocked timbers and cause a jam, 
Where possible, cutoffs should be in-'allej 
to prevent flow of water behind the |ining 
Practice on all of our timbered tunnel 
now is to install preframed pressure. 
treated timber; creosote and salt-treate; 
fir are favored. 


Open Conduits 


A, Canals 

1. Unlined—Erosion may be stopped by 
lining with any of the various types of lin. 
ing, or if head is available and erosion jg 
great enough to justify the cost, a drop 
or check section may be installed. Erosion 
must be stopped as continued erosion yjli 
probably cause a canal break. 

Leakage-—Control or stop by puddling 
or lining with watertight lining of concret. 
or timber. Reinforced hand plaster o, 
gunite are to be preferred. 

Water Level—Remove sand bars, gravel, 
boulders, etc., that are holding back the 
water. On canals large enough to warrant, 
power equipment should be used. 

Algae, Moss, etc., may be killed and 
sometimes taken out with copper sulphate, 
If not, it must be removed by hand or 
machine. Tules are a source of trouble 
in large canals with slowly moving water, 
This growth is removed by draglines, or 
may be removed with a tule boat. This 
is a small flat-bottom barge with a gas. 
line-driven cutter bar operating under 
water. Depth of cut is adjustable and boat 
is moved by a small paddle wheel at the 
stern. 

2. Lined—Masonry, Dry—Rebuild where 
settlement indicates incipient failure and 
extend where undercutting indicates need. 

Masonry, Wet—Repair where frost and 
water action have removed mortar. Als 
repair foundations where undercut, using 
additional wet masonry. 

Gunite and Hand Plaster—About the 
only method found feasible for repairing 
this type of lining is that of cracking the 
lining, removing and replacing with new 
lining. If only smal] holes need to be 
patched, they may be repaired by same 
method used for holes in any concrete sur- 
face. Cracks are sealed with tar-mastic 
compounds. 

Wood Paneling—Recent repairs to this 
type of lining have used Port Orford cedar. 
incense cedar dipped in creosote and pres. 
sure-treated lumber. It is believed that the 


heart, irrigation-grade, Port Orford cedar BiB thro: 
is best for this purpose where canals are » HR Whe 
irregular as to require considerable field HiBt f 
framing of the lumber. It has been found HM quen 
that most of the early failures of this type to i 
of lining were due to rotting of the posts HIM prop 
that held the boards. Accordingly, this he r 
type of paneling is being installed with Hi surf: 
l-in. second-hand pipe for supports. This Hi grea 
should increase life of lining considerably. BiB the ; 
In placing any type of lining, either new he ¢ 
or repaired, particular attention is always furth 
given to the cross-section and alignment by | 
of the canal. When the lining is placed. cand 
the original cross-section of the canal is In 
restored, even if considerable filling be- and 
hind the lining is required. This restoration B® must 
of cross-section reduces head loss due to HM grow 
eddying and will eventually result in ¢ BM surfs 
lowering of water surface in canal. This is Sh 
borne out in several installations made. dang 
cater 

B. Flumes blast 
1. Wooden—The first consideration in Hj ad 
work on these flumes is lumber supply. work 
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a jam in fact, in some places where wood 
nstalled ames must be maintained, pre-framed 
> lining ressure-treated material is used. 


Lumber handling equipment and power 
raming equipment are also prime requi- 
ites where large quantities of lumber are 
0 be handled and framed. Power derricks, 
jijroad_ tracks, gasoline locomotives, elec- 
rically driven saws, dado heads, drills, 
tc, are used to eliminate costly hand 
Lumber yards must be clean and 


tunnels 
Te ~Sure. 
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a ins ire protection is also provided at all lum- ce | 
Erosion ber yards because of the combustible na- , 3S 
on wil] fgture of material and because most yards b 3 8 | 
gre in areas where forest fires are preva- Pd ss 
1ddling jent. oes Ra a, | 
oncrete Various methods are used in repairing pd 2 & 
ster or Mthe wooden flumes, but the ultimate aim fx 5 32 = & 
is the same, namely, to have all parts of oY here Zl = 
gravel, Mithe flume give away at the same time. As UW) S 
ck the Home pieces of lumber have a shorter life 
arrant, han other pieces, due to exposure and load- — 
ing. repair work must be done starting tae 
d and Met the end of about five years from first oO 26 5 2 
\phate, Minstallation. Additional posts, girders, and jal Baa 3 
ind or Mvokes are placed until the life of the a a. 
rouble Mistructure is exhausted. Then the flume is ® o§$%s 
water, Mtorn out and a new one built. Any new q Sere 
les, or Mtimber that is not rot-infected may be oma » ft 8 .s 
This Magcalvaged and used. = 2S 
gas ok S 
bo 2. Metal—-Painting interior of flumes is = ‘S Km a 
1 boar Magone of the main maintenance jobs with sac & 
: ; this type of flume. Kerosene torches are poo Ss £ o 
at the ; ; 
used to dry the flume. Electric motor- oO Bea 5 
where Magariven. wire brushes. (electric power from Oo a a = 4 er 
or portable gasoline-engine-driven generators ) ES ss 
need. Magere used to clean the flume. Paint is put YU aeas 
t ang (gen with brush and with spray. Eventually eo 2 
4] (a! painting will be done with spray equip- om so 
mi ment. Girders, posts, etc., in the substruc- 2 “a 
using — a & 
ture must be replaced long before sheets Oo wee 
t the Igmust be replaced. Consequently, wood fos ° i“ = 2 
airing Megreserved with creosote-type paint has been nd Seas 
~ th. Magadopted and the results so far are encour- BSR E 
ig the : SSF 
new aging. . : > - 2+ 
ae In replacing posts, girders, etc., an en- ceed 2s 2.2 
came [ag ccavor is made to do this work without 9 pad =3 is 
> sur. a smantling the sheets. This has been ac- UD a. es 
ll complished through use of false girders, > pol =GZaé 
ack posts, “A” frames, etc., with very Bent eS RR 
thie 00d results. D bal 
vedar 3. Concrete—The removal of alge and ® sors 
pres aquatic growth is important. This has p~— oe 
it the Miibeen accomplished very economically [J a 
cedar HMM through the use of high pressure water jets. 2 fos. 
re Mi Where the concrete has deteriorated due - inke & 
field to frost action and water action, it fre- = ™ © 
ounc Hi quently must be restored in order not only ae 
type ‘o insure structural stability but also = "a. 9 
posts proper flow conditions. The interior may @¢ if 
this be restored with a hand-trowelled gunite ES ws 
with Hii surface or, where roughness is not too =O 5 2 
This great, a paint job may sufficiently restore Sats 
ably. Mi the surface to enable the required flow to Sift - 
new Mite carried and at the same time stop yf. 2 
way Bil further action. The paint is usually applied a8 
men by spray equipment after cleaning by 2a. ae = 
aced. sandblasting, water jet or hand scraping. as a, > 
al is In all flumes the grade must be watched & 2 & = 
be- Mand maintained. If flume has settled, it an 2 & 
ation ust be restored to grade by jacking or 2. = 
e to srouting. A low flume means high water e685 & & 
in 8 ‘urface and an extra load for the flume. o poe & 
1s 18 Slides, rocks, trees, etc., that might en- ‘S°5 om 
le. langer the structures are removed by ao 
caterpillar equipment, hydraulicking or £O Rs 
basting. The method is determined by 3 = 3s ¢ 
1 in toads leading to the work, the amount of = ies 3 = 
yply. work and the speed required. 6 fa. 4 
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PRIORITIES PROBLEMS 








Clearing Inquiries With 
Regional Engineers 


From comments and letters regard- 
ing the clearance of inquiries through 
regional engineers it appears that 
there is probably some doubt on the 
part of many utilities as to how they 
should proceed in purchasing mate- 
rials under the restrictions of U-1. 

Paragraph (j) of U-1 provides 
that no producer may place an order 
with any supplier, other than another 
producer, when such order totals 
$100 or more and is for any of the 
materials listed on Schedule “C,” 
without first obtaining a statement 
from the regional utility engineer that 
such material is not available in the 
excess inventories of other utilities. 
As noted in paragraph (j), this re- 
striction applies also to materials re- 
quired for new construction. The ef- 
fect of this provision of U-1 is to 
require all utilities to clear all orders 
through the regional engineer’s office 
when an order totals more than $100 
and is for material listed on Schedule 
“C.” It is immaterial whether or not 
the purchasing utility has a prefer- 
ence rating for the material. The pur- 
chasing utility must clear all such 
orders through the regional office 
even though it may have the highest 
preference rating. 


Preference Ratings 


A utility receives its authorization 
to purchase and use materials by 
making application to the War Pro- 
duction Board for specific authoriza- 
tion for construction jobs, other than 
minor construction jobs, and by ap- 
plying the blanket preference rating 
of U-1 for maintenance and repair 
jobs. When a utility files an applica- 
tion for authorization to proceed with 
a construction job, it is requested to 
indicate on the application what ma- 
terials can come from its own excess 
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stocks or from the excess stocks of 
other utilities and this information is 
taken into consideration in review- 
ing the applicant’s application and in 
assigning preference ratings. For 
items involving considerable amounts 
of critical metal, the analyst in the 
materials distribution sections of 
OWU may check records in the in- 
ventory control branch to make sure 
that these items are available in ex- 
cess. 


From Other Excess Stocks 


In case of doubt in the mind of 
the analyst as to whether or not spe- 
cific materials are available in excess 
inventory, he usually assigns a pref- 
erence rating which will obtain the 
materials from the manufacturer if 
the regional engineer finds that they 
are not available in excess. For items 
which appear to be available in ex- 
cess, especially controlled materials 
items, the analyst may assign no pre- 
erence rating whatever. In this case 
the utility is permitted by the author- 
ization on the reverse of Form 2774 
to obtain the materials without a pref- 
erence rating from the excess stocks 
of other utilities and the utility which 
holds the material is permitted by the 
same authorization to release the ma- 
terial without a preference rating. 

Most construction authorizations 
will, therefore, show preference rat- 
ings for some items of materials and 
no preference ratings for other items 
of materials. This should not be taken 
as an indication that the applicant is 
permitted to purchase rated items for 
a supplier and that he is required to 
get only the unrated items from ex- 
cess inventories. If the applicant pur- 
chases any Schedule “C” materials 
(involving more than $100) from a 
supplier, he must first have a release 
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from the regional engineer that suc} 
items are rated. 

The primary purpose in not giving 
an applicant a preference rating fo, 
certain items of materials (usually 
controlled materials) is to prevent 
charge against OWU’s “bank «a. 
count” of controlled materials. Any 
quantities of controlled materials 
which are authorized for new cop. 
struction and which receive a prefer. 
ence rating and allotment number 
must be charged against this “hank 
account.” The secondary purpose is, 
of course, to require the applicant ty 
exhaust every possibility of obtaining 
such materials from excess inven- 
tories before going to the supplier. 

If the regional engineer does not 
find rated items available in excess 
inventories, the applicant has no 
further problem in obtaining mate. 
rials from a supplier, since he may 
apply the preference rating to obtain 
delivery and he has a statement from 
the regional utility engineer that such 
items are not reasonably available in 
excess. However, if the regional engi- 
neer finds that some of the applicant's 


unrated items are not available in ex. , , 
cess, the applicant must either make HM jhe 
further search with his own or other MM joo; 
regional engineers for these materials HMM }})\< 
in excess, or he must come back tof, 
the War Production Board with af jor 
request for a preference rating fori, 
such items. maj 
tore 
No Ratings for Availables te 
The regional engineer may no! see: 
authorize the applicant to purchase 
materials from a supplier. The re 
gional engineer may only state that 
the materials are not available in ex- 
cess, thus permitting the applicant to Hi cg, 
purchase materials from a supplier i! 
he has a preference rating, but re- T 
quiring the applicant to make further allo 
search for unrated items or to come lil 
back to the War Production Board ji *'Y 
for the assignment of a preference plac 
rating before purchasing from «gm 
supplier. repl 
ELE 
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There is a general agreement with 
he Materials Distribution Sections 
if the Gas, Power and Water Divi- 
ions of OWU that it will not assign 
preference ratings to any items of 
ontrolled materials which seem 
airly certain to be available in ex- 
ess inventories. It will, in general, 
ssign preference ratings to all ma- 
erials other than controlled mate- 
ials except for specific items (such 
.; transformers, meters, valves, etc.) 
hich OWU is reasonably certain are 
yvailable in excess. 
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Regional Information 







In some cases a utility will come to 
he regional engineer before placing 
an application with WPB requesting 
" con- MM. formation as to whether or not cer- 
prefer. tain items of material are available 
jumber in excess inventories so that he can 

‘bank indicate in his application that cer- 
OS€ |, Main items are in excess. A regional 
ant to ncineer should advise such a utility 
‘aining Mi what materials are available in excess 
inven Mi but should not freeze any materials 
lier. pending action on an application. 
es nol OWU’s Inventory Control Branch 
excess Mi here in Washington will attempt to 
4S 10M keep the various materials distribu- 
mate- MM tion sections advised on the quantities 
° may Hof materials available in excess and 
obtain HM the regional location of such mate- 
| from HM rials, Obviously, it cannot attempt to 
t such HMM do this on all items of materials which 
ble in come under Schedule “C,” but it will 
| engi HM attempt to keep the materials distribu- 
cants Mi tion sections advised on those items 
in eX: Ml of materials in excess which involve 
make MM the bulk of the metal content of the 
other aggregate excess materials. To aid in 
erials MM this work, OWU expects shortly to 
ck ‘0M ask regional utility engineers to re- 
ith 2 port to Washington on “key” items 
g fort material—those involving the 
major metal content of excess inven- 
tories and some items which are par- 
ticularly critical ‘from a fabricating 
standpoint. 







not 





chase 

fie Replacing Operable 
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t ref lhe provisions of Order U-1 which 
rther ag low replacement of equipment which 
come Gils to render service at minimum 
‘card MEE Service standards does not allow re- 
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replacement would enable consider- 
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ably more efficient operation. The 
idea is that with materials, particu- 
larly metals, critical in supply, a line 
must be drawn somewhere if there 
is to be maximum conservation of 
materials. In this case the line is 
drawn at the point at which equip- 
ment no longer will do the job. 
Sacrifices in operating efficiency 
which this ruling may require must 
be charged off to the war. 

This philosophy is exemplified in 
the case of a utility which sought 
to replace steam drum baffles with 
steam scrubber baffles under U-1 on 
the basis that such replacement was 
necessary to operate a boiler at a 
given load without excessive carry- 
over to the turbine. As long as the 
steam drum baffle remained in the 
boiler, the company found it neces- 
sary to operate at reduced loads. 

As OWU saw the case, the ques- 
tion was whether the change could 
be made within the $500 limitation 
on above-ground installation. Above 
that cost, the changeover would be 
regarded as an addition to plant for 
which a special rating would have to 
be obtained. 


Only if Incapable 


If the steam drum baffles were to be 
found incapable of rendering service 
at minimum service standards, the re- 
placement could be made under U-1, 
and cost would be calculated for this 
purpose on the basis of the difference 
between the new cost of steam drum 
baffles and the new cost of steam 
scrubber baffles. If this difference 
were less than $500, the permission 
to make the change would be auto- 
matic. 

Inasmuch as the drum baffles were 
capable of minimum service and the 
change is suggested merely to im- 
prove operating efficiency, and inas- 
much as the cost of the changeover 
would exceed $500, the company 
was notified that the improved baffles 
could not be installed under U-1. 
The company was told it would have 
to make specific application for a 
rating on the project so that the 
changeover and improvement could 
be considered on its own merits. 

The ruling is not so arbitrary as it 
appears to be. With continued use 
of the drum baffles the company can 
continue to generate power and carry 
its loads. There was no question of 
failing to render service. It was 
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merely a question of whether efficient 
operation is worth more than the ma- 
terials and man- and machine-hours 
contained in the scrubber baffles. 

In considering the case on its own 
merits and apart from the automatic 
provisions of U-1, it may be decided 
that the increased operating efficiency 
attainable with scrubber baffles is 
worth the material and man- and ma- 
chine-hour expenditure, in which case 
the changeover would be approved. 


Reworking Copper 
Conductor 


Case No. 78 


Through the adaptation of a prac- 
tice of long standing in the industry. 
utilities are getting copper for trans- 
mission lines which they otherwise 
would not get. At the same time they 
are moving out of excess inventory 
and into war use critical materials 
which otherwise might lie dormant in 
inventory. 

The practice is that of reworking 
copper conductor into smaller sizes. 
It entails a certain amount of extra 
expense, both in purchasing the con- 
ductor from excess inventory and 
paying a handling charge thereon and 
in paying the freight and reworking 
charges. e 

One utility which asked a rating on 
30 miles of 300,000-cir.mil stranded 
copper conductor was granted author- 
ization to perform the construction 
job provided it obtained its conductor 
from excess inventory. A thorough 
search of available inventory showed 
that the conductor was not available. 
but that there was available in excess 
inventory sufficient bare, solid, hard- 
drawn conductor to furnish the 
needed wire. The company was given 
an authorization to acquire as much 
of the bare, solid conductor as it 
needed to make the necessary 300.- 
000-cir.mil redrawing into the proper 
size for stranding. 

OWU reports surprisingly little 
complaint about the premium prices 
exacted by such authorizations. The 
idea seems to have sprung from utili- 
ties themselves. It was not uncommon 
in the past for utilities to salvage con- 
ductor, strip off worn-out _weather- 
proofing and send the wire to wire 
mills for redrawing and reweather- 
proofing. The new practice appar- 
ently is an outgrowth of the old. 
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Editorials 


S. B. WILLIAMS, Editor 





Where Credit Is Due 


A SPLENDID JOB has been done by the electric utilities 
in serving industry and the public during the war. Credit 
for this job has been given to management, to the manu- 
facturers of the equipment, to the companies themselves. 
But there is another element to which belongs even more 
credit than all the rest, and that is the men and women 
of the industry. Why haven’t they been publicized? 

These people may not wear the uniform of Uncle 
Sam, but suppose they fell down on the job, as do some 
war workers, or shut down service through strike, or 
refused to work on some holiday, how many war plants 
serving the boys that are wearing that uniform would 
suffer? 

Iron and copper and money are but the tools of peo- 
ple. Equipment cannot perform satisfactorily without 
brains and initiative and loyalty to the job behind them. 
In the advertising that the utilities prepare, let’s see the 
credit given more frequently to flesh and blood. Even if 
the Office of War Utilities won't recognize their contribu- 
tion with a Service “S,” at least their own companies 
might publicly acknowledge their war contribution. 


Rate Regulation by States 
Restabilized 
THREE RECENT DECISIONS have done much to re- 


stabilize rate regulation and to strengthen state regulation 
against interference from the outside. 

In Michigan the Public Service Commission dis- 
missed a petition that Detroit Edison rates be reduced by 
the amount of excess profits taxes. In Wisconsin the 
commission in the Milwaukee Gas Light case denied the 
authority of OPA to interfere with the operation of a 
filed fuel clause. In Washington the District Court of 
Appeals denied OPA any jurisdiction over rate deter- 
mination in allowing a rate rise to Washington Gas Light 
under the sliding scale agreement. 

These cases definitely reaffirm the regulatory juris- 
diction of the state commissions, put OPA in its place as 
defined by Congress and uphold established rates and 
rate-fixing procedures. 

The attempt in Michigan to prevent utilities from 
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paying excess profits taxes to the government on { 
theory that if there is excess profit it belongs to the oy 
tomers might have -had far-reaching consequences jf 
successful. The Arkansas commission had already x. 
cepted that theory and by a retroactive reduction ha 
made it effective. Had Michigan adopted the practice 
other states undoubtedly would have been quick to ‘olloy 
suit. 

The OPA interference was an obvious effort by , 
war bureau to extend its powers beyond those delegated 
to it by Congress. It seems now to be fairly well esta}. 
lished that OPA has no power to seek rate reductions, jy 
prevent rate increases or to interfere with the operation 
of established rates, such as fuel clauses. 

While these interferences with the normal regulatio, 
of utilities have been very disquieting during the pag 
year, in some ways they have been very beneficial, le. 
cause in reaffirming the authority of the state the position 
of state regulation has been greatly strengthened oyer 
what it has been. 

While none of these decisions greatly affect the 
immediate utility net revenue, they will have an important 
bearing on the terms of post-war utility financing. 


Voluntary Conservation Is. 
Another Opportunity 
IN ANOTHER MONTH or so the voluntary conservation 


program to take the place of a mandatory brownout will 
be in effect. This is not a program to reduce the use of 
electricity because of any power shortage. It is a pro- 
gram designed primarily to save coal and transportation 
and also tungsten. 

Contrary to some expressed fear, this is not a pro- 
gram aimed exclusively at the electric utilities—it is 
across the boards for American industry. Every one wil 
be expected to contribute according to his ability. 

Nor is this a punitive program, engineered by some 
of the utility industry’s enemies in high circles. Had it 
been projected with any such animus it would never have 
been permitted to become a voluntary operation. Instead. 
it would have been mandatory, with a definite percentage 
of fuel saving and transportation saving stipulated—ani 
that would have been bad medicine not alone becaux 
of the loss but because of the danger to customer rela 
tions from policing. 

If there is some fear that, after telling the public tha! 
no power rationing has been necessary because we hav 
plenty, it is going to look silly to ask customers to cot: 
serve, it might be well to remember that the customer 
can be a rather understanding fellow. He is just as likel) 
to say if smart utility executives make a virtue out 0! 
the program: “What a shame that the light compan) 
has to ask us to cut down when there is so much powe! 
available. They certainly are putting their shoulders ! 
the wheel of war in a magnificent and self-sacrificing 
way. 
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There have been some rumblings that the utilities 
ht to gear their effort to that of other industries. 
ortunately, that’s just a little blowing off of steam, for 
e electric utility fellows couldn’t hold back if they 
anted to. They have always done an outstanding job 
an) such co-operative efforts and they will do just as 
od a one in this conservation drive as they did in fur- 
ishing capacity. 

In fact, this voluntary conservation program offers 
ne more opportunity to build up good public relations 
y doing an outstanding job. It won't be easy. But, 
fer all, isn’t it the difficult job that offers the greatest 
portunity to be a hero? 


o Proof of Necessity Required 
HE GOVERNMENT SEIZURE of the two remaining 


orto Rican properties at San Juan and Mayaguez under 
e Second War Powers Act has received legal approval 
om the Federal District Court in Porto Rico. This, 
owever, was a foregone conclusion, but the interesting 
ing brought out by the court is that businesses can be 
xpropriated by the executive or administrative offices 
ithout proving necessity. 

Obviously, for reasons of national security it would 
be unwise for the President or those to whom he had 
lelegated part of his war power authority to be required 
) justify many of their actions. Such a situation, how- 
ver. provides just the loophole that the public owner- 
hip boys want. 

Of course. the courts by show of great concern over 
he fairness of compensation make the seizure look like 

very fair thing. That is the crowning artistic touch. 
or the Administration doesn’t care how much is spent. 
After all, it’s only the public’s money. 

And this is the Administration that complains that 

ts opponents cannot forget politics during the war. 


ipplication of Building Codes 
0 Government Property 
(CAL BUILDING CODES do not apply to government 


uildings constructed on land leased by the government 
s the sense of a~recent federal district court ruling in 
Philadelphia. To house negro war workers FHA was 
uilding some dwellings which the city of Chester claimed 
ee in violation of several chapters of the local building 
ode, 

Regardless of race discrimination or any other ele- 
ent that might have been a motivating factor, it is 
ving pretty far when the government flouts local laws at 
ls own convenience. It’s bad enough when the govern- 
hent removes property from the ‘tax rolls and builds 
hereon a housing project that costs the city large sums 
)serve with police and fire protection. and all of the other 
onveniences made possible through the imposition of 
axes on the rest of the community, but now it wants to 
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build as it pleases, regardless of local building and sani- 
tation codes. 

City codes are for the purpose of protecting all of 
the citizens against hazardous actions by the individual. 
Because they are in the public interest they are legally 
enforceable. Does government ownership of property, 
especially when tenants are not there upon government 
business, entitle it to endanger the public welfare? It 
is no defense to argue that construction is in accordance 
with federal standards. The city government has the 
authority to determine what is and what is not safe in 
its community. That is why we have departures from 
the National Electrical Code. 

If the government feels that the code is too unrea- 
sonably restrictive it can get satisfaction in exactly the 
same way as it asks its citizens to act, not by seeking 
exemption, but by challenging the law in court in its 
application to all the people. 


Utility Workers’ Purchases 
of War Bonds 
UTILITY MANAGEMENTS will be asked shortly, along 


with other employers, to encourage their employees to 
greater purchases of war bonds. It is estimated that about 
80 percent of the utility men and women are currently 
buying bonds on the salary deduction plan to an amount 
of approximately 5 percent of total payroll. 

Such bare figures do not look like anything to write 
home about until one investigates the conditions of utility 
employment. This industry is not a war baby. Its wages 
have gone up some, but nothing likg those in war manu- 
facturing. It has operated for years under a ceiling price. 
and that has had to be reflected in costs so far as they 
were controllable. For a somewhat modest yet steady 
wage the employees have received in turn a larger degree 
of job security. The natural result of this permanency has 
been a large percentage of home owners among utility 
employees. 

With no war plant raises or bloated overtime slips, 
with living costs up and taxes also, and with proportion- 
ately heavy fixed commitments, how are utility employees 
going to squeeze out much more of their pay checks for 
war bonds? 

The employee is not unmindful of his obligation as a 
good citizen. What is he to do? Go into debt or, as some 
war workers are reported as doing, buy bonds at the 
office and cash them at the bank? Or shall he take the 
other road and go find a war job that permits him to do 
a larger share? 

We must be careful in encouraging people to invest 
more to remember that they have to live with their con- 
sciences. Their morale is worth far more than the few 
extra dollars they might, by squeezing. loan to Uncle Sam. 
Ten percent might be too little for war workers making 
many times the money they did in peacetime, while 5 
percent for others. such as utility employees, might be 
a splendid job. 
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R. N. LARKIN, Washington Correspondent 





Civilian Durable Goods 
Maybe Yes, Maybe No 


YOU PAYS your money and you 
takes your choice in Washington 
these days regarding the question of 
whether there is to be any appre- 
ciable increase in the production of 
durable goods for civilian use. 

Leaving out the extreme categories 
of civilian supply—food and cloth- 
ing. on the one hand, because they 
must be forthcoming regardless, and, 
on the other hand, bobby pins, safety 
pins, ice picks and the like, which 
can be made available quickly at a 
trifling cost in metal—there remains 
a hard core of items which are not 
now being produced, which are not 
now so easy to buy as they were a 
year ago and which shine as jewels 
of great price in the eyes of a civilian 
population. 


Everybody Speculating 


Limiting the discussion to the com- 
ponent items of this core, you can 
get any gospel you want on civilian 
supply in Washington today—and 
you can get the particular gospel you 
choose from people who are in a 
better position to know than the man 
in the street. And, finally, whoever 
tells you the story you want to hear 
is apt to believe sincerely that his 
story is the true one. 

Newspapers and magazines have 
recently been full of speculation as 
to whether there will be increased 
production of electric ranges, me- 
chanical refrigerators, washing ma- 
chines, radios, automobiles, fans. 
electric irons, vacuum cleaners and 
the dozen or more other semi-luxur- 
ious items the production of which 
has been prohibited for a year or 
more. 

Some believe that the ban on these 
items is about ready to be removed. 
Others label such speculation as a 
“plant” by manufacturers who want 
to capitalize on the lush market which 
exists for these items. One of the 
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higher officials of the Office of Civil- 
ian Requirements agrees that the 
present agitation is a plant—but he 
believes it has been planted by those 
who are violently opposed to any in- 
crease in civilian production of such 
goods and who are attempting to 
drag the issue into the open pre- 
maturely, the better to strangle it 
once and for all. 


Material Supply 


The pragmatists answer the ques- 
tion with the blunt query, “Where 
are you going to get the metal?” 
and in this they have what appears 
to be a hard argument to surmount. 
On the other hand, the OCR official 
previously referred to is equally 
blunt in saying that the metal with 
which to supply “essential” needs of 
such items could be obtained “in 48 
hours, and without affecting in the 
slightest any of the existing arms or 
civilian programs,” if WPB would 
merely give OCR permission to make 
those essential items for which it 
could rustle up the materials. The 
material, he insists, is contained in 
partially fabricated inventories which 
were frozen when production was 
finally halted. It is hidden “under 
the rafters,” in scrap piles and in a 
thousand odd places. 

But a top man in the Consumer 
Durable Goods Division, to which 
OCR’s durable goods requirements 
are constantly forwarded for review, 
says the metal frozen in partially 
completed inventories wouldn’t make 
ranges for the doll houses which will 
be given out next Christmas. 

The same OCR official who could 
find all this metal in 48 hours isn’t 
too concerned about the long pull. 
The next three or four months, he 
says. will be the worst. Thereafter, 
things will be so bad that WPB will 
have to give OCR what it asks for. 
But another OCR official, of only 
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slightly less stature, figures that the 
are enough complete items and po 
assembled parts in inventory 
frozen on manufacturers’ shelyes 
meet the needs of a restricted , 
placement market for another yg 
without crisis. Whatever shorta, 
exist he blamed on hysterical huyi, 
and maldistribution, in a 90 percer 
10 percent ratio. He argued 4} 
there were few items which just ¢ 
not be bought, either new or secy 
hand, and cited newspaper advertig 
ments as proof of his contention, 
One philosophy holds that there 
no use in making driblets of dura 
goods. If only trifling amounts we 
available, the reasoning runs, civilia 
would disgrace themselves in the 
frenzy to buy. Therefore, goes { 
argument, hold up all such civilig 
production until enough can he pre 
duced to support rationing progra 
This idea is obviously utterly 
variance with the thought that j 
three or four months things will 
so bad that guns will have to gi 
way to washing machines. It is pr@ On 
pounded principally by one of tgpisto 
men who passes on the prograngm’*# 
which OCR takes to the WPB’s Rag!) 
quirements Committee every tha." 
months. on 
Another example of intra-OCR cof iy, 
tradiction is in the recent compill (:, 
tion of fourth-quarter requests {aq 
controlled materials  (EvEectRic@ays 
Wor-p, July 31. 1943. page 6). T 
document calls for no material with | 
which to make ranges, refrigerator” 
and all the rest. Nor does it call f 
metal for replacement parts for exi 
ing appliances. This is an_ offici 
OCR document and apparently is (i 
justification for OCR’s requests (@), 
steel, copper and aluminum for tiene 
last quarter. orren 
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The only angle of the argument @@,),\-. 
which there is much agreement Hires 
that these durable goods will be prgiepai: 
duced “some day.” Even here qishe 
argument rages over the date ead 
“some day.” The services maj Ft 
counted upon to approve such pm” Li 
duction 24 hours after the war end" 
Top WPB men seem to think that Ca 
will be started immediately that ag... 
appreciable amount of idle labo, 
plant and material can be foun «:, 
They see this as a means of cushiofems. 
ing the ultimate deflation of war ig Li 
dustry. pat ir 
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ouston, Galveston Hit 
in Record Hurricane 


| be pr 
rogran™ower and telephone lines down, energy cut off, in area of storm 
x | which caused an estimated $12,000,000 damage — Houston 

at | 
















: will 


to gi 
t is pr@g One of the worst hurricanes in the 
> of tygpistory of the city struck Houston. 


exas, at 5:30 p.m. July 27 with grad- 
ally increasing winds, one gust being 
32 miles per hour, which disabled all 
tility lines, caused a failure of power 
hroughout Harris County, disabled 
000 telephones here and another 6.000 


rogra 
PB’s R 
‘vy thr 


ICR co 


compli, Galveston, as well as outlying lines, 
ests {ind up defense industries from a few 
-CTRICMMays to three weeks, threatened food 
6). Tiupplies because of failure of refrigera- 
ial wifggion and inflicted damage said to be 


veratorap’’ $1,000.000 in Houston alone and 
call qe’ $12,000.000 in all. 


OF ex! Galveston Also Hit 

offici ; 
es fhe storm moved inland from the 
= " ainland to Galveston, where several 
»cts ff ” 

ests Million dollars damage was caused, and 
for iience to Houston, accompanied by 


yrential rains which continued 
rough Wednesday night. Many line 
ires, it was said, fell on telephone 
nent GiBsbles and burned them, exposing the 


ment Mires to Wednesday rains. Telephone 
be priliepair men from all over Texas were 
ere @™mshed to the city to hasten the tre- 
late @gerndous repair job. 
na\ F. M. Austin, vice-president of Hous- 
ch pram” Lighting & Power, told the Federal 
r end ower Commission that the hurricane 
that aused no serious damage to company 
operty. No power plant or important 
at 2 station was seriously affected, he 


laboMaid, the main damage heing confined 
foun ) transmission and distribution sys- 
ushiogiems. Of the 270,000-kw. load of Hous- 
war In Lighting, 120,000 kw. was knocked 

in the course of the record gale. 





Lighting worked day and night to restore service 


Mr. Austin reported he anticipates dif- 
ficulty in getting stee] to rebuild several 
important transmission towers which 
were blown down. 

Lights in some residence sections 
were cut off only overnight, but in the 
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SECOND PIT NO. 5 VALVE—The second 
control valve in Pacific Gas & Electric Co.'s 
new Pit No. 5 power house was shipped 
recently by its builder, Joshua Hendy Iron 
Works. The first is already installed and 
the remaining two will go out in the early 
fall, The valves are hydraulically op- 
erated from penstock pressure 
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larger portion of the city 60 percent 
restoration had been effected late 
Thursday, with total restoration Satur- 
day or Sunday. This was the worst 
storm in the history of the Houston 
Lighting & Power Co., according to 
5. R. Bertron, president, who estimated 
the damage would far exceed the $237,- 
000 figure of the 1937 storm. Power 
was restored in this order: Pumping 
plants, hospitals, refrigerator plants 
and war plants, and other emergency 
consumers, and then residence sections. 

Many of the motors had burned out 
and several days were required to re- 
place entire motors. The reduction in 
the use of air-conditioning systems in 
the city further reduced the loads on 
the lines. 

The entire city of Galveston was 
blacked out by power lines broken and 
the roof torn from a stand-by electric 
plant. Lights came on the next day, 
however, and some lights were on Tues- 
day night. At Goose Creek W. C. Swain. 
manager of the Houston Lighting & 
Power Co., pulled the switch at 2 p.m. 
to black out that area. Lights were out 
in portions of the Tri-Cities area for 
several days and telephone service was 
disrupted even longer. 


Communications Out 


Three hundred long-distance tele- 
phone poles were snapped off like 
matchsticks, one after another, and six 
inches of water overlaid the wires, be- 
tween Houston and LaPorte. All com- 
municating lines to the Tri-Cities, Gal- 
veston, Crosby, Beaumont, Mt. Belvieu 
went out when the storm hit. Service to 
Tri-Cities was resumed Thursday by 
use of two telephone circuits for pre- 
ferred calls; service to LaPorte and 
Texas City was still out; four lines 
were open to Galveston, which was 
neither receiving nor dispatching mail, 
but for priority rated calls. All calls to 
Dallas and Fort Worth were delayed up 
to six hours. Pasadena, late Thursday, 
was the only outlying community with 
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its trunk line restored. The delay to 
telephone service to Tri-Cities was due 
to the fact that the exchange is oper- 


ated on current from the Houston 
Lighting & Power Co., with a battery 
for emergency power, which is saved 
for emergency war calls or others of 
like high priority. 

Houston radio stations suffered early 
in the evening. The power failed at 
KTRH at 1:30 p.m. Tuesday and the 
station was cut off from its station be- 
yond Goose Creek. B. F. Orr, station 
manager, reported the loss of two big 
towers and two towers remaining in 
operation. No damage was sustained 
by the building nor the transmitter. 
but service was disrupted due to the 
necessary wire repairs by the Houston 
Lighting & Power Co. KPRC and 
KX YZ went out at 3:30 p.m. when the 
antenne and tower at their Deepwater 
plant were leveled. Emergency crews 
made repairs immediately to KXYZ. 
which was the only station operating 
Thursday. 


OCD Helps Out 


More than 10.000 OCD volunteers 
were called out in the emergency and 
were credited with saving the lives of 
many injured persons, fighting fires 
and guarding broken power lines. 

Power failure caused the shutdown of 
24 artesian wells serving water con- 
sumers in Houston, and five of the city’s 
water pumping plants were out of 
operation, leaving the community fac- 
ing an acute water shortage. 

When the power went off, the new 
plant of the General Tire & Rubber Co. 
had all its electrical heating and auto- 
matic control units put out of commis- 
sion; batches of rubber hardened in 
vats, tanks and containers and had to 
be chipped out by hand. 

Two 300-foot steel towers carrying 
power across the ship channel near 
Baytown, built to withstand winds of 
120 miles an hour, were blown flat. 

H. J. Corcoran, district WPB man- 
ager, said that the district office was 
granted authority to grant priorities 
directly for all needed repairs. 


Storm Cuts Ohio 


Edison Service 


All power plants of the Ohio Edison 
Co. in the Youngstown, Ohio, district 
were knocked out of service in an elec- 
trical storm at 6:30 p.m. Tuesday, July 
27, which halted industrial production 
and tied up transportation for 40 min- 
utes. The Toronto and Lowellville plants 
of the company as well as the Pennsyl- 
vania Power Co. plant at New Castle, 
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Pa., were shut down and all innercon- 
nections with other power company 
lines were interrupted in what was con- 
sidered the worst storm from the power 
company’s viewpoint in its history. Of- 
ficials said lightning apparently struck 
relays between consuming areas and 
generators at the power houses, result- 
ing in steam piling up until safety 
valves blew off at generating plants. 

It was 9 p.m. before the Toronto 
plant was back in operation, but in the 
meantime current was switched in from 
the Ohio Public Service Co. power 
plants, so that some supply was avail- 
able to Youngstown by 7:35 p.m. and 
for other areas soon thereafter. Also 
affected were New Castle, Ellwood City, 
Sharon, Farrell, Salem and adjacent 
territory. 


Northern Indiana 
Named on “Write-Ups” 


The Federal Power Commission re- 
cently directed the Northern Indiana 
Public Service Co. to show cause within 
30 days why it should not be ordered 
to dispose of more than $9,000,000 in 
“write-ups” and other amounts repre- 
senting excess over original cost. 

In detail the order directs the com- 
pany to show cause why it should not 
be directed to (1) establish $9,366.- 
681.96 in its electric, gas and common 
plant adjustments accounts (account 
107) and $131,990.66 in its electric and 
gas plant acquisition adjustments ac- 
counts (account 100.5); (2) submit 
plans for the disposition of $7,761.- 
277.71 of the $9,366.681.95. described 
by the FPC as representing excess 
arising through purchase of property 
from associated companies, $2,419,- 
342.97 of which is established in ac- 
count 107, electric plant adjustments, 
and $5,341,934.74 in account 107, gas 
plant adjustments; (3) submit plans 
for the disposition of the $131.990.66. 
of which $4,182.34 is established in 
account 100.5, electric plant acquisition 
adjustments and $127,808.32 is estab- 
lished in account 100.5, electric plant 
acquisition adjustments and $127,808.32 
is established in account 100.5, .gas” 
plant acquisition adjustments; (4),dié- 
pose of $1,605.404.24 of the $9,366.- 
681.95, established by FPC in account 
107, electric gas and common plant 
adjustment accounts, in accordance with. 
the dispositions recommended by the” 
commission’s staff. 


Utility Coal Consumption 


Electric utility power plants con- 
sumed 6,289,381 tons of coal in June, 
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the Federal Power Commission rr yor), 
Coal stocks of electric utility owe, 
plants as of July 1 were 12.6 p ree; 
over the same date last year, 


Interior Gets Power 
From Three Dam; 


By executive order President }o os. 
velt has transferred to the powe. diyj. 
sion of the Interior Department ¢ intro) 
of power generated by Denison [am jy 
Texas, Grand River Dam Authority 
(Pensacola project) in Oklahoma and 
Norfork project in Arkansas and Mis. 
souri. The Interior Departmen: ill 
take over responsibility for distribution 
of power from the three dams on Sep. 
tember 1. Denison and Norfork proj. 
ects are still under construction and 
are expected to start generating electri 
power early next year. Grand Rive: 
Dam Authority, formerly an Oklahoma 


state project, already is producing. vccu 


With respect to Denison Dam, the clus 
executive order directs the Secretary Met" 
of the Interior to dispose of electric HB!" 
energy to war plants and establish. 95) 
ments, public bodies, co-operatives, and J ¢!2* 
other persons, in that order of prefer. 
ence at such rates as may be approved J!’ 
by the Federal Power Commission. Ij! 
Denison Dam will continue to be oper- I 
ated so far as the production of energy HH’ | 
is concerned by Army engineers, asf)! 
will Norfork. ac 

The Norfork project and Grand River 
Authority were transferred by the ex- naid 
ecutive order from the Federal Work: @ 
Administrator to the Interior Depari- j °!)" 
ment. Norfork was placed under super- Mr. 
vision of FWA on June 19, 1943, and @ t 
Grand River was placed under FWA @ ‘> 
on November 19, 1941. lem 

ocel 

“ they 

Johnson Succeeds - 
Volkhardt at WPB “ 

Chairman Donald M. Nelson lias an- @ 4, 
nounced the appointment of Roy \. itil 
Johnson as Director of the Facilitie- ie 
Bureau, succeeding Charles E. Volk- so 
hardt. Mr. Johnson has been deputy di @ 4, 
rector of the bureau since the first o! 

July. Mr. Volkhardt, who came to WPB 

in April, left to resume his work as ex- I 
ecutive vice-president of Harvey Hu) tive 
bell, Inec., of Bridgeport, Conn. the 

The new director came to WPB in @ ,; 
December, 1942, to serve as executive 
assistant to Ralph J. Cordiner, then @ ,,;, 
Director-General of War Production @ ), 
Scheduling. Before coming to WPB hie ad 
was associated for three years with tine 
Schick, Inc., of Stamford, Conn., and 1 
before that for nine years with the Gen- PS 
eral Electric Co. 
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No Change Forthcoming in 
WMC “Essential” Listing 


pecommmendations of Council of Electric Operating Companies already 


overed in existing bulletin of occupational classifications, commission 
olds — Bartlett plan for repairman “pool” given consideration 


Efforts of the Council of Electric 
(perating Companies to recommend 
changes in the interpretation of Selec- 
tive Service classifications of certain 
vroups in the utility industry have re- 
ulted only in the War Manpower Com- 
mission’s advice to utilities to partici- 
yate in the Manning Table and Re- 
placement Schedule Programs of WMC, 
according to Tom P. Walker, president. 
inclusion of an activity or ocupation in 
, WMC bulletin, William Haber of 
the commission said, does not assure 
yccupational deferment; likewise, ex- 
clusion of an occupation from a bul- 
lettin does not preclude consideration 
for deferment from military service. 
Subject to the right of appeal, the 
classification of a registrant is deter- 
mined on an individual basis by the 
cal board, upon consideration of all 
the evidence submitted. 

The COEC’s recommendations had 
w do with WMC's classification of 
‘functional administrative assistant,” 
accountant, administrative,” and “elec- 
tric meter-repair.” The former, it was 
-aid, is covered by the qualifying state- 
ment appearing under “manager or 
superintendent.” Nor does this mean, 
Mr. Haber pointed out, that managers 
or their assistants concerned with legal. 
\ax, insurance and rate structure prob- 
lems will be denied consideration for 
vccupational deferment solely because 
they are not included on the list. The 
latter two, Mr. Haber indicated, were 
already sufficiently under “accountant, 
audit” and “electric-meter tester.” 

The last issue of CEOC “Notes,” in- 
cidentally, reports that 40 percent of 
wility companies are using replace- 
ent schedules; 25 percent plan to 
ie them, and 35 percent do not use 
them and have no plans to do so. 


New Method Suggested 


In the meantime WMC and Selec- 
ive Service are said to be considering 
the possibility of handling the supply 
if skilled electric repair and service 
men by areas, whereby the local elec- 
tric company would sponsor group re- 
placement schedules covering all service 
men in the area eligible for occupa- 
tional deferment. 

The idea has been promoted vigor- 
ously in Washington by J. S. Bartlett, 
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managing director of the Electric In- 
stitute, and, if the plan is adopted, 
Washington might serve as a proving 
ground for other sections. Under the 
plan as suggested for Washington, all 
Potomac Electric Power’s service men 
and those of appliance dealers in the 
Washington area would be handled 
under the same program and replace- 
ment schedule, drawn up and super- 
vised by Pepco. Chief aim would be 
to keep a satisfactory pool of repair 
and service men in the area. The util- 
ity would be repaid for its efforts by 
the assurance that existing appliances 
would stay on the line, thus contrib- 
uting to customer satisfaction. 

Bartlett’s three-point program in- 
cludes: 

1. Filing replacement schedules for 
repairmen as a whole in the area. 

2. Where WMC has been unable to 
help, the Office of Civilian Require- 
ments can investigate the possibility of 
a local recruiting drive to furnish the 
necessary workers or apprentices. 


3. Where WMC certifies that there 
exists no supply of service and repair 
labor in the area, the industry can 
petition the War Labor Board and 
OPA for wage and price adjustments 
which would allow the industry to com- 
pete for the available labor supply. 


N. Y. Adopts Idle 


Appliance Resale Plan 


More than 500,000 idle electric appli- 
ances are expected to be made available 
in New York City within the near fu- 
ture through a_ program initiated 
August 2 by appliance dealers in the 
metropolitan territory, co-operating with 
the Consolidated Edison System com- 
panies. Under the plan, originally spon- 
sored by the Proctor Electric Co., per- 
sons with appliances not being used 
either in workable condition or capable 
of repair—may exchange them for war 
savings stamps. 

The proposed program stems from a 
survey made by the power company 
among hundreds of housewives to find 
out what unused electrical equipment 
they would be willing to relinquish to 
alleviate the shortage of such items 
due to the ban on production of civilian 
consumer goods. The 500,000 appli- 
ances——with irons and toasters predomi- 
nating—indicated as available for turn- 
in by the survey will be resold to the 
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WOOD ON THE “BIG INCH’—Wood substitutes for steel as superstructure for this 
outdoor substation at Station 7 on the “Big Inch” pipeline in Arkansas. Power trans- 


former shown is a General Electric three-phase, 60-cycle-unit, 3,750 kva., 110,000 to 


2,400 volts 


1943 


(473) 69 


qumeseneediccen 






sc PROP es 


“pines 


public at prices to be set by the dealers. 
Turn-in prices will be arrived at by 
agreement by the dealer and the house- 
wife with the appliance to sell. 

At the beginning of this year, accord- 
ing to N. T. Sellman, assistant vice- 
president in charge of sales for the 
company, Consolidated Edison made a 
survey of dealers’ shelves, finding on 
hand some 50,000 appliances. and 
thereafter directed customers to dealers 
with equipment in stock. These supplies 
are virtually liquidated today. The new 
plan will be announced in August bill 
inclosures, showroom and truck posters 
and in advertising material furnished to 
co-operating dealers. 


Blackstone Valley Tries Plan 


Results from the first advertisement 
of the Blackstone Valley Gas & Elec- 
tric Co. offering $1 in war stamps fo 
every old electric flatiron brought in. 
plus a 25-cent stamp for the cord, were 
30 irons in four days. with more com- 
ing in. OF these first irons received 
about 65 percent were in operating con- 
dition and can be resold after only a 
little cleaning up and polishing. Of the 
remainder only a few were beyond re- 
pair; most of them can be fixed up 
with salvaged parts without much diffi- 
culty. Nearly half the irons brought in 
were accompanied by cords. nearly all 
of which are usable with a little recon- 
ditioning. 

This first advertisement was some- 
what in the nature of a test of the 
idea of swapping old appliances for 
war stamps, proposed by Proctor Elec- 
tric Co. In reporting on the results from 
the first advertisement, M. H. North. 
Blackstone Valley sales executive, said 
that the activity, having proved its 
merit, would now be promoted vig- 
orously. 


WPB Tightens Steam 
Turbine Specifications 


Specifications designed to conserve 
materials in the construction and in- 
stallation of steam turbines for land 
use were issued last week by WPB in 
Schedule VI to Order L-154. 

The order provides that no producer 
shall install on any steam turbine for 
land use, with some exceptions. sheet 
metal lagging, asbestos or other high- 
temperature molded insulation. orna- 
mental trim, gage equipment larger 
than the minimum practicable size. 
duplicate instruments, more than a 
single oil pump or tubing or other 
special materials not customarily fur- 
nished by the manufacturer for the 
conditions under which the turbine is 
to operate. 
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Army Plane Survives 
Striking 66-Kv. Line 


Two 66-kv. transmission circuits of 
the Western Massachusetts Electric Co. 
at Westfield were struck by a Republic 
P-47 Thunderbolt army plane at 9:34 
a.m. July 19 and put out of service for 
eight hours 18 minutes, without known 





Robinson News Photo, Westfleld 
VIEW OF LINE after being hit by plane 


injury to the pilot, although the plane 
itself was reportedly damaged. At the 
time the line was acting as an auxiliary 
tie and was carrying a load of about 
12.000 kva. Service to the city of West- 
field. which purchases energy from the 
utility and distributes it locally, was 
interrupted for only twelve minutes 
while the necessary switching and load 
transfers took place. 

The power. conductors of the line 
consisted of No. 3/0 A.C.S.R. cable. 
with an overhead ground wire of %,-in. 
high-strength stranded steel. Below ‘was 
a two-wire telephone circuit of three- 
strand, No. 9 copperweld. The damage 
was done between towers Nos. 423 and 
424, which are angle towers on a rivet 
crossing span 765.5 ft. long. The phase 
wires were 50, 60 and 70 ft. above the 
ground base, the ground wire being 75 
ft. above the base and the telephone 
line 39 ft. from ground, The wires 
burned down in mid-spah, at which 
point the mean. water level is 14 ft. 
below the base line. It is uncertain at 
this writing which wires were hit by the 
plane or the exact cause of the burnout. 
One theory is that an antenna or some 
other protruding part of the plane 
struck the telephone line and caused it 
to snarl up with some of the other con- 
ductors, and another that it was due to 
distortion result from backwash or par- 
tial vacuum created by speed of plane. 
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North American 
Votes to Liquidat, 


Directors of the North Ameri ; 
second largest holding company sys 
in the country, voted this week | 
mit a plan to the Securities ¢ 
change Commission aimed at di: solyin, 
the business in compliance with “death 
sentence” provisions of the |olding 
Company Act. The action wa~ take 
despite the fact that North Ainerica, 
still has pending before the U, ¢ 
Supreme Court its appeal from a (jy. 
cuit Court decision upholding an Sp 
order requiring company’s dissolutiyy, 

Revealing the submission of the ney 
plan, Edward L. Shea, president, glx 
disclosed that North American had coy, 
pleted arrangements with a group 9 
banks for a five-year loan, aggregating 
$34.881.500, at 2 percent interest rate. 
proceeds of which would be used to rr. 
tire immediately all of the company’ 
outstanding 334 and 31% percent debep. 
ture indebtedness at current redemption 
prices plus accrued interest. Nort) 
American’s divestment plan calls fo; 
the company disposing of its utilit 
investments by means of retiring | 
senior securities and eventual distriby. 
tion of its principal investments among 
holders of its common stock, “with , 
minimum of sales or other forms o/ 
liquidation.” 


Regional Holding Companies 


Four regional holding companies will 
be set under the plan: Union Regional 
Co.. to hold common stock of Union 
Electric of Missouri; Ohio Regional 
Co., to hold the stock of Cleveland 
Electric Illuminating; Wisconsin-Michi- 
gan Regional Co., to hold the stock o/ 
Wisconsin Electric Power and a_ por 
tion of North American’s holdings in 
Pacific Gas & Electric, and Nortl 
American Regional Co., to hold the 
stock of Washington Railway & Elec. 
tric and part of Pacific Gas & Electri 
common. A fifth company is proposed 
as a liquidating concern to hold Nor! 
American Light & Power Co. stock ani 
miscellaneous holdings. This _ latte: 
company would be jointly owned }y 
the four regional companies. 


Division of Assets 


North American’s assets would 
divided among the four regional com- 
panies, which would respectively 4 
sume the obligations under the bank 
loan agreement and issue their share: 
of preferred and common stock, in pro- 
portionate amounts, to North Amer! 
can’s stockholders. Eventually, upon 
retirement of indebtedness and _ pre: 
ferred stock, the regional companie 
would be dissolved. 
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-EC Ruling on Stocks 
Upheld by Federal Court 


aticipation of common stock in liquidation of holding company, 
contrary to bankruptcy technique, established in United Light & 


Power case — Commissioner Healy dissent overruled 


lhe contention of the Securities and 
chance Commission — establishing 
» rigit of the common-stockholder 
, holding company undergoing dis- 
lution under “death sentence” provi- 
ns of the Holding Company Act to 
ricipate in the distribution of the 
«ts was upheld last week in the 
deral District Court in Wilmington, 
|, Approval of the SEC’s stand was 
en by Federal Judge Paul Leahy 
the case of the United Light & 
wer Corp.’s dissolution plan, which 
e commission asked the court to 


force. 
Healy Dissent Over-ruled 


In affirming the righ’ of the owners 
the “under water” common stock to 
ire in the assets of the corporation 
ng with the owners of preferred 
xk, even though the interest of the 
mmon stock in earnings was remote, 
« court upheld the majority opinion 
the commission, and ruled out the 
senting opinion of Commissioner 
bert E. Healy, who contended that 
« bankruptey technique of “absolute 
iorities” also held in the case of 
forced liquidation of a holding com- 
ny. , 

United Light’s original voluntary 
an to comply with the provisions of 
¢ act provided for an 8.8 percent 
rticipation of common stock. The 
C subsequently held that figure too 
gh and, in a later amendment to its 
an, United provided for a 5.48 per- 
nt participation for the common, 
inst a 94.52 percent allocation for 
¢ preferred, which the commission 
proved. Mr. Healy took the view 
at the common-stock interests were 


titled to nothing, since the liquidat- 
¢ demands of the preferred would 
wrb all the assets. 

The amended plan of United Light 
Power provides in substance for the 
otribution of cash and certain invest- 
ats of the company to its subsidiary. 
hited Light & Railways Co., for the 
assification of the preferred and 
mmon stocks of United Light & 
wer into a single class of common 
*k by way of distribution of all 
* common stock. of United Light & 
allways in the aforementioned ratio 
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of 94.52 percent to Power’s preferred— 
and 5.48 percent to its common-stock 
holders, The plan also provided for 
the assumption by railways of Power’s 
liabilities, the transfer of Power’s re- 
maining assets to Railways and, sub- 
sequently, the dissolution of United 
Light & Power. 

There was no real finality to the 
particular dissolution, Judge Leahy 
said, because “Power’s shareholders 
simply transform themselves into hold- 
ers of common stock of Railways and 
thus obey the demands of Congress.” 
The present plan, he added, must be 
considered litle more than a reclassifi- 
cation. 

Pointing out that the Holding Com- 
pany Act marked a radical departure 
from all previous legislation, Judge 
Leahy declared that: 

“The dominant purpose of the Bank- 
ruptey Act is the elimination of claims 
without value, whereas the dominant 
purpose of the Holding Company Act 
is the enhancement of security values 
through integration for the protection 


Udaad 


of investors, Unless the financial con- 
dition of such company is such that it 
faces liquidation apart from the neces- 
sity to comply with the statute, the 
bankruptcy interpretation of ‘fair and 
equitable’ does not apply.” 


White River Dam 
Tests Completed 


Preliminary engineering work and 
foundation tests for the Bull Shoals 
Dam on White River in Baxter and 
Marion counties, Arkansas, and the 
Table Rock Dam on White River in 
Taney County, Missouri, have been 
completed. Both dams have been proj- 
ected as power and flood control proj- 
ects, 

It has been estimated that 619,000.- 
000 kw.hr. of power could be produced 
annually from the two dams, of which 
344,000,000 would be firm power. 

A proposed dam 223 feet high and 
2,000 feet long has been projected at 
Bull Shoals. It would have a flood 
control storage of 2,155,000 acre-feet 
and power storage of 595,000 acre-feet. 
Initial installation of generation for 
140,000 kw. has been proposed. 

Table Rock Dam has been proposed 
as 206 feet high and 2,000 feet long, 
with 485,000 acre-feet of storage for 
flood control and 1,200,000 acre-feet for 
power. Initial installation of 140,000 
kw. of capacity is proposed here. 

e 





OATSMOBILE PILOT—President C. L. Campbell, Connecticut Light & Power Co., refuses 
to let wartime restrictions on automobile driving stymie his birthday celebration with 
three friends who have golfed with him on each anniversary for 17 years. Irwin W. Day, 
retired vice-president of the C.L.4P., and a member of its directorate. looks on approv- 


ingly from the middle of the back seat 
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Bashore Appointed 
Reclamation Head 


Harry W. Bashore, Assistant Com- 
missioner of Reclamation since 1939. 
has been appointed by President Roose- 
velt as Commissioner of Reclamation. 
succeeding Jonn C. Page, who resigned 
recently because of ill health, accord- 
ing to an announcement by Harold L. 
Ickes, Secretary of the Interior. 

Filling Mr. Bashore’s shoes in his 
old job as assistant is William E. 
Warne, former director of information 
for the Bureau of Reclamation, the arr- 
nouncement said, and Robert W. Hor- 
ton, a special assistant to Secretary 
Ickes, has been appointed to Mr. 
Warne’s old post as director of infor- 
mation. 

Mr. Bashore, the new appointee to 
the commissionership, has been with 
the Bureau of Reclamation for 37 years. 
He began his engineering career in 
1906 as a surveyor with the B. & O. 
Railroad and, in a few months joined 
the bureau in a similar capacity on the 
North Platte project. In 1918 he be- 
came construction engineer of the proj- 
ect and, in 1924, superintendent of the 
completed and operating project. Three 
years later he was transferred as con- 
struction engineer on the Vale project 
in Oregon. When that job was finished, 
in 1930, he went to Spokane to make 
engineering investigations that pre- 
ceded the work on the Grand Coulee 
Dam. Other jobs included work on the 
Central Valley project and the Casper- 
Aleova (now Kendrick) project in Wyo- 
ming, whete he remained as construc- 
tion engineer until his transfer to 
Washington as Assistant Commissioner 
of the Bureau. 


Farmers Getting 
More Small Motors 


\ substantial increase in the number 
of fractional-horsepower motors now 
being shipped to farm equipment man- 
ufacturers and direct to farmers was 
reported to the War Production Board 
at a recent industry advisory committee 
meeting. Both May and June shipping 
figures show a decided upward trend, 
but total capacity to produce continues 
to retain a margin sufficient to replace 
some small motors that have worn out 
in use on civilian home appliances, etc. 

Committee members of the industry 
reported that a system of small motor 
replacement had been perfected that 
would replace worn-out motors with re- 
paired or rebuilt units. However, the 
WPB strongly urged that local repair 
facilities be maintained to ease the 
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burden of shipping motors to and from 
factory sources. 

The meeting was under the chair- 
manship of R. C. Hanna, chief, frac- 
tional-Horsepower Motor Section, Gen- 
eral Industrial Equipment Division, 
WPB. 


Wire, Cable Prices 
May Be Adjusted 


Provisions for the individual adjust- 
ment of ceiling prices for producers 
and sellers of wire, cable and cable ac- 
cessories, similar to adjustment provi- 
sions recently made available to man- 
ufacturers of essential machinery, have 
been announced by the Office of Price 
Administration. 

The action, contained in amendment 
No. 4 to Revised Price Schedule 82. 
which became effective August 4, 1943, 
is confined to cases qualifying under 
rigid tests of essentiality of the seller 
and the product, OPA announced. The 
tests of essentiality are specified in the 
amendment, as are various cost, price 
and competitive data factors which 
OPA will consider in reviewing the ap- 
plications for adjustment. 

Generally, the new provisions will 
permit OPA to adjust prices after it 
has ascertained that ceiling prices are 
at such a level that supply of vital wire 
or cable is impeded or threatened. 


— -- 


Relax Order on 
Domestic Appliances 


To take care of essential civilian 
needs, the War Production Board last 
week authorized restricted production 
of replacement parts for domestic heat- 
ing furnaces, stoves, ranges and water 
heaters and provided for limited pro- 
duction*on these items wherever neces- 
sary. The orders were contained in 
amendments to L-22 (furnaces), L-185 
(water heaters) and L-23-c (domestic 
cooking appliances and domestic heat- 
ing stoves). 

Furnace production was placed di- 
rectly under CMP and the order re- 
quires thaj- furnaces shall be delivered 
only on ofders rated A-10 or higher. In 
addition, the order provides for further 
simplification of the furnaces produced 
and a limitation on the number of 
models which may be manufactured. 
Furnace repair parts are unrestricted. 

The amended Order L-23-c removes 
quota restrictions from individual man- 
ufacturers, but specified the quantity 
of stoves that may be produced by the 
industry as a whole. The number of 
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models and types of cooking ap) liang,, 
produced are also specified. . 

On water heaters, Order L-1'5 jy, 
mits manufacture based on a per. entay, 
of similar equipment produced 194) 





MEETINGS 


Previously Listed 


International Association of Electrical | nspec 
—Northwestern section, New Washing: >, on 
Seattle, Wash., August 26-27; F. D Wei, 
secretary, P. O. Box 70, Portland, Os. S5.., 
western section, Los Angeles, Calif. wes . 
August 30; H. L, Gerber, secretarm © oom 2: 
City Hall, San Francisco, Calif. We:tern «- 


tion, LaSalle Hotel, Chicago, Ill., S-ptems.. 
13-15; F. H. Moore, secretary, 320 N. Meridi,, 
St., Indianapolis, Ind. Eastern section No, 


York, N. Y., week of September 20; §. Ny 
Squires, secretary, 85 John St., New York N. ¥ 
Southern section, Roosevelt Hotel, New 6, 
leans, La., September 27-29; C. M. Jone 
secretary, 307 Trust Co. of Georgia 8/,, 
Atlanta, Ga. : 
American Institute of Electrical Engineers—y 
tional technical meeting, Salt Lake City, Us: 
September 2-4. H. H. Henline, national secre 
tary, 33 W. 39th St., New York, N. Y. 


National Association of Railroad and Ufilis; 
Commissioners — War conference, FEdgewate 
Beach Hotel, Chicago, Ill., September j4.\; 
Ben Smart, secretary, 7411-13 New Post O#- 
Bldg., Washington, D. C, 


Municipal Electric Utilities Association of New 
York State—Annua!l conference, Lake Pi,-\4 
Club, Lake Placid, N. Y., September 15-17, 7 | 
McKee, secretary, 200-212 East Third St., Jare: 
town, N. Y. 

International Association of Electrical League: 
Annual conference, Netherland Plaza Ho: 
Cincinnati, Ohio, September 16-17. O. C. Sms 
secretary, 155 East 44th Street, New York, N. ' 


Pennsylvania Electric Association — Annual mee 
ing and business conference, Wm. Penn Hote 
Pittsburgh, Pa., September 23, A. B. Milla: 
managing director, State Street Bidg., Haris 
burg, Pa. Electrical equipment committe 
Benjamin Franklin Hotel, Philadelphia, ?s 
October 14-15. A. N. Shealy, chairman, Per: 
sylvania Water & Power Co., Lexington Bids: 
Baltimore, Md. 

International Municipal Signal Association—W 
conference, Hotel Statler, Cleveland, Ohi 
September 27-29. Irvin Schulsinger, secreta: 
8 East 4ist St., New York, N. Y. 

Association of Iron and Steel Engineers—Ann: 
meeting, Wm. Penn Hotel, Pittsburgh, Pa., Sec 
ternber 28-30. Brent Wiley, managing directo: 
Empire Bidg., Pittsburgh, Pa. 

American Society of Mechanical Engineers—Jo» 
meeting with Engineering Institute of Canada 
Royal York Hotel, Toronto, Ont., Canada, Sep 
tember 30-October 2. Annual meeting, Per 
sylvania Hotel, New York, N. Y., November 2 
December 3. Ernest Hartford, executive assis 
ant secretary, 27 West 39th St., New York, N.‘ 


National Safety Council—Congress and expo 
tion, Sherman Hotel, Chicago, Ill., Octote 
5-7. N. H. Dearborn, managing director, ? 
N. Wacker Drive, Chicago, ill. 

National Electrical Contractors Association 
Drake Hotel, Chicago, IIl., October 10-1!.L. ¥ 
Davis, general manager, 633 Investment 89 
iSth and K Sts., N.W., Washington, D. C, 

Electrochemical Society — Fall meeting, Per’ 
vania Hotel, New York, N. Y., October |}-4 
Colin G. Fink, secretary, Columbia Univers’ Sale 
3000 Broadway, New York, N. Y. ston 

American Weldin Society — Annua! 7 a 
Hotel Morrison, Chicago, Ill., week of Octos# 1) ky 
18. Miss M. M. Kelly, secretary, 27 West 3” ”) k 
St., New York, N. Y. V 


ne 


Engineers Council for Professional Developme ccord 
—Annual meeting, Engineering Societies 5: disos 
ing, New York, N. Y., October 23. A. 5.” 
sons, secretary, 27 West 39th St., New ' Of ; 
te 2 m0 k 

National Electrical Manufacturers Association 
Annual meeting, Waldorf Astoria Hote!, * ater | 





York, N. Y., October 25-29. W. J. Donaid 13.0¢ 
managing director, 155 E. 44th St., New ° 300) 
‘ss ver t 
Joint Fuels Conference—American Institute lan 
Mining Engineers and American Society | ay, 
Mechanical Engineers—Wm. Penn Hote!, °' Reve 
burg, Pa., October 28-29. T. E. Purce ' 
man, Duquesne Light Company, 435 Sixth 4’ moun 
Pittsburgh, Pa. bared 
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ast July Week 


15 
per ° 7 
ont Output Again Rises 
at Vain aining its steady upward march 
new record levels, the output curve 
petra 


in olvanced more than seasonally 

8 uring ‘(ne week ended July 31, accord- 
» to agures released by the Edison 

* tric Institute. Figures for the latest 
spectonfameck ov the amount of electrical energy 
Hote Mi tributed by light and power com- 
anies totaled 4,226,705,000 kw.-hr., 
ympared to 4,196,357.000 kw.-hr. the 
eek previous and 3.649,146,000 kw.-hr. 
. the corresponding week a year ago. 
be latest week’s figures represent an 


rease of 15.8 percent over the 1942 


af”, Five of the seven major geographic 
neers—Nomevions of the country contributed to 


e latest week’s rise, the two declining 
ng the New England region, which 
ropped from a 9.3 percent increase 
ver ‘42 to a 6.7 percent increase, and 
Southern States,-which went from 
| of Nem 17.6 percent rise to 16.0 percent rise. 
| he Pacific Coast area continued to 
ad the country in gains over last year 
Leagues th 21.1 percent increase. 
Weekly Output, Million Kw.-Hr. 
1943 1942 1941 


31 4,227 Aug. | 3,649 Aug. 2 3,263 
24 4,196 July 25 3,625 July 26 3,220 
17 4,184 July 18 3,565 July 19 3,199 
10 3,919 July If 3,429 July 12 3,178 
hia, | Ps 34,110 July 4 3,424 July 5 2,901 
an, Fens ne 26 4,120 June 27 3,457 June 28 3,157 
on Bidg ne 19 4,098 June 20 3,434 June 21 3,09! 

ne 12 4,040 June 13 3,463 June 14 3,10! 
tion—Ws ne 5 3,926 June 6 3,372 June 7 3,076 
d. Oh ay 29 3,990 May 30 3,322 May 31 2,955 


=~=<«~< = < 


Percent Change from Previous Year 





s—A Week Ending 
July 31 July 24 July 17 
ew England + 6.7 + 9.3 +11.3 
ers . d-Atlantic +-17.6 +-17.5 +-19.0 
Canad: ntral Industrial +14. +13,6 +-13.0 
ada, Ser est Central +14.2 +12.3 +-13.5 
og, PecrMiMouthern States .. +16.0 +17.6 +22.0 
ernber 2Mocky Mountain +-16.5 +-40.2 +11.) 
ass °MMacific Coast 21.1 +-20.6 +23.4 








Total United States +15.8 +-15.7 +-17.4 


Energy Sales Advance 
. 18.2% in May 


Sales of electric energy to ultimate 
istomers in May totaled 14,758,300,- 
0 kw.-hr., compared with 12,487.276.- 
) kw.-hr., an increase of 18.2 percent. 
elopmemmccording to the report issued by the 
r ison Electric Institute. 
Of a total generation of 17.858,663.- 
"0 kw.-hr. for May, generation by 


ciat 
ater power plants accounted for 7.196,- 
15.000 kw.-hr., a gain of 34.3 percent 
cute ML «ME «Water power generation fér 
itute ¢ ; 


ciety ° lay, 1942, 

Ms Revenue from ultimate customers 
nounted to $246,789,.000 in May, com- 
red with $225.601.800 in the similar 
nonth of 1942, an increase of 9.4%. 
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Billions of Kw.-Hr. 


= 


For the twelve months ended May 31. 
the average annual 





MA M 


use advanced 


Classification of Sales, May, 1943 


Kilowatt-hour sales— 
During month of 
May 
Residential or domestic 
Rural (distinct rural 

rates) one . eee 
Commercial or industrial 
Small light & power 
Large light & power 
Street and highway 
lighting ...... “e 
Other public authori- 
SO ccccgew see's i. 
Railways and railroads 
Street & interurban 
Electrified steam 
Interdepartmental 


and Change from 1942 


Million 
1943 
2,240 


218 


2,307 
8,458 


148 
732 
370 


206 
78 





Total to ult. customers 
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14,758 


Kw.-Hr. 
1942 
2,047 


216 


2,124 
7,062 


143 
305 
333 


187 
69 





12,487 


%o 
Change 
9. 


=f. 


-f. 


t 
=. 


+ 


+140.0 


e+ 
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1,037 kw.-hr. per customer from 1,008 
kw.-hr. per customer, an increase of 2.9 
percent; average annual bill to $37.95 
from $37.30, an increase of 1.7 percent; 
revenue per kilowatt-hour dropped to 
3.66 cents from 3.70 cents, a decrease 
of 1.1 percent. 


Energy Production Hits 
New High in June 


Electric energy produced for pub- 
lic use in June totaled 17,832,604,000 
kw.-hr., an increase of 19.3 percent over 
production in June, 1942, and the high- 
est monthly production on record, the 
Federal Power Commission reports. 
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SEC DECISIONS-HEARINGS 





The Securities and Exchange Com- 
mission, in a new series of orders issued 
during the past week: 


CONDITIONALLY APPROVED the application 
of Northern Indiana Public Service Co. for 
exemption from the provisions of Section 
6 (a) of the Holding Company Act in the 
issuance and sale of $45,000,000 principal 
amount of first mortgage bonds, series C, 
dated August 1, 1943, and maturing Au- 
gust 1, 1973. Approval was made subject to 
further commission order after the terms of 
the financing have been determined by 
competitive bidding, and to a _ charge 
against income for each calendar year of 
at least $1,936,000 as provision for depre- 
ciation. 


APPROVED THE TERMS of the issuance 
and sale by South Carolina Electric & 
Gas Co., subsidiary of General Gas & Elec- 
tric Corp., of $20,000,000 principal amount 
of first mortgage bonds, due 1973, on the 
receipt of a report from South Carolina 
that it had accepted the bid of a group of 
underwriters to market the bonds. 


TOOK UNDER ADVISEMENT a request of 
the city of Port Arthur, Texas, that the 
commission find that the proposed acqui- 
sition of Peoples Gas Co. by Texas Public 
Service Co. from Consolidated Electric & 
Gas Co. failed to meet the qualifications 
of the Holding Company Act. As an alter- 
native, the commission was asked to defer 
action on the proposal pending the vote of 
the Port Arthur electorate on August 12 
on a $2,100,000 bond issue to enable the 
city to buy the property. The proposal for 
Texas Public Service to buy Poosies Gas 
was originally contained in an amendment 
to a plan of reorganization, filed last June 
by the Peoples Light & Power Co., the 
parent concern. 


APPROVED DONATIONS by Consolidated 
Electric & Gas Co., aggregating approxi- 
mately $2,789,310, to its subsidiary holding 
company, the Islands Gas & Electric Co. 
Of the total, approximately $1,417,000 in 
cash would represent the estimated amount 
of tax saving to the parent system resulting 
from a war loss taken with respect to the 
Philippine investments of Islands Gas & 
Electric. Approved also was the plan of 
Islands to acquire and retire bonds, pres- 
ently held by Consolidated, in the face 
amount of $2,143,500, through the issuance 
of new bonds; the right of Islands to apply 
$800,000 of the cash donated by Consoli- 
dated, together with other funds, to redeem 
and retire the publicly held bonds of the 
subsidiary; the extension of one year, un- 
til August 1, 1944, of the exemption of 
Islands and subsidiaries from certain pro- 
visions of the Holding Company Act. 


PERMITTED TO BECOME EFFECTIVE the 
declaration filed by Interstate Power Co. 
of Delaware, subsidiary of Ogden Corp., 
covering its proposal to settle and adjust 
the intercompany open account indebted- 
ness of $252,567 owed to it by its wholly 
owned subsidiary, Interstate Power Co. of 
Wisconsin. Under the plan the Wisconsin 
company will pay to the Delaware company 
$52,567 in consideration of the forgiveness 
of the balance of $200,000, ordered by Wis- 
consin Public Service Commision to be 
carried on the subsidiary’s books as a credit 
to capital surplus, and used by it to absorb 
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adjustments after original cost of its utility 
plant is finally determined. 


GRANTED PERMISSION to Suburban Gas & 
Electric Co. to issue and sel] 25,120 shares 
of additional $25 par value capital stock 
at $31.25 a share. The shares are to be 
offered to stockholders of the company, a 
subsidiary of North Boston Lighting Prop- 
erties in the New England Power Associa- 
tion system. Proceeds will be used to pay 
Suburban Gas indebtedness to the parent 
concern in the aggregate amount of $785.,- 
000, represented hy promissory notes ma- 
turing July 30. 


Approvep, subject to certain reserva- 
tions, application of Electric Power & Light 
Corp. for exemption from the competitive 
bidding rule of SEC on its proposed sale 
of 450,000 shares of $20 par value common 
stock of its subsidiary, Idaho Power Co. 
Prior to the proposed sale, Electric would 
make a capital contribution to Idaho con- 
sisting of 60,000 of the presently outstand- 
ing 150,000 shares of $100 par value com- 
mon stock of Idaho, held by Electric, and 
split the remaining 90,000 shares five to 
one, 


EXTENDED THE TIME within which West 
Texas Utilities Co. may buy the outstand- 
ing securities of Pecos Valley Power & 
Light Co. to August 31, subject to same 
conditions imposed in original order of 
January 25. 


Applications Filed 


During the same period the commis- 
sion received the following applications 
and proposals: 


Jomnt pecLaraTion by North American 
Co. and its subsidiary, Milwaukee Light, 
Heat & Traction Co., covering the proposal 
of the latter to distribute as a liquidating 
dividend, in complete liquidation, all assets 
held by it on the date of distribution to 
its sole stockholder, North American. 


Proposat or NY PA NJ Utilities Co., 
subsidiary nner company in the Asso- 
ciated Gas & Electric Corp. system, to 
divest itself of its entire interest in the 
Litchfield (Conn.) Electric Light & Power 
Co. by the sale of 2,500 shares of no-par 
common stock to the Connecticut Light & 
Power Co. for $485,000. Proposed sale is 





Utility Reports 
Net Income 


1943 1942 

*Arkansas Power & Light... $1,356,994 $1,986,359 
*Cleveland Electric Ilumi- 

nating and subs.......... 6,164,611 6,725,687 
*Commonwealth & Southern 

eS ES pee ae op 13,361,793 11,187,184 
*Connecticut Light & Power 3,744,505 3,678,076 
*Consolidated Edison (N.Y.) 

es a srcbiakel nse . 31,031,443 30,396,845 
*Cons. Gas Elec. Light & 

Power (Balto.) and sub.. 6,061,579 6,525,962 


*Dallas Power & Light...... 1,501,865 1,567,669 
Sidaho Power.............+.- 1,477,567 1,063,071 
*Louisiana Power & Light...: 1,364,583 1,014,927 
*Mississipp! Power & ight. . 772,483 538,404 
*New Orleans Pub. Service.. 2,263,612 2,210,677 
*So. California Edison...... 9,648,290 11,511,571 
"Tampa Electric............. 1,176,614 1,151,621 
*Texas Power & Light 2,563,012 1,403,544 


*Twelve months ended June 30. 





in accordance with an SEC order «/ Ay 
13, 1943, directing trustees of A -cogi, 
to dispose of Litchfield. 


AMENDED VOLUNTARY PLAN, fil: 4 yp 
Section 11 (e) of the Holding omp,, 
Act, by Community Gas & Powe: Co, , 
its subsidiary holding company, \ meri, 
Gas & Power Co., to comply vith 
“death sentence” provisions o the ict, P| 
provides for the recapitalization «{ Ap, 
ican and its ultimate qualificati.n {,, ; 
to do business in Minneapolis, ti king , 
place of its subsidiary, Milwan ee (, 
Light Co., and bearing that navne, 7, 
plan, in addition, provides for the ¢j 
posal of American’s interests ij, sever 
subsidiaries, 


Hearings Scheduled 


Hearings on applications, s¢ hedy), 
by the Securities and, Exchange (Coq 
mission during the past week include 
the following: 


Aucust 13: Hearing on application , 
Illinois Traction Co., subsidiary of Nog 
American Light & Power Co., to sell to ¢) 
parent 1,500 shares, par value $100 ; 
share, of the common capital stock of 
subsidiary Western Illinois Ice (Co,. { 
$93,000 in cash. Proceeds will be used 
retire preferred stock of Illinois Tractio, 
prior to dissolution, and to distribute ; 
mainder of proceeds to North Americ: 
Light & Power as a step in complian: 
with “death sentence” provisions of th 
Holding Company Act. 


Avucust 19: Reconvening of the co; 
solidated hearing concerning the Peop} 
Light & Power Co., including the co 
pany’s voluntary plan for compliance wi 
the integration provisions of the Holdiy 
Company Act and the SEC's order 
March 9. Principal step in the plan call 
for the merger of the West Coast Pow 
Co. into the California Public Service (» 
both being wholly owned subsidiaries 4 
Peoples Light. 


September 8: Consolidated Electric 
Gas Co. hearing, postponed at the reque 
of the company from August 3, on appli 
cation for approval of a plan deseribin 
certain proposed steps to effect compli 
ance with Section 11 (b) of-the Holdin 
Company Act. The hearing had alread 
been consolidated by the commission wit 
proceedings instituted by them under th 
same section with respect to Consolidat 
and Central Public Utility Corp. 


Jordan Dam Land 
Cost Called “Excessive 


New Orleans Circuit Court of Aj 
peals recently ruled that the $1,000 y 
acre paid the state of Alabama by th 
Alabama Power Co. for 600 acres 
land on which to build its Jordan Da 
project on the Coosa River was “ex 
cessive and unreasonable” and not : 
actual legitimate cost. The decision w: 
made in review of an order of the Fed 
eral Power Commission and was mad 
at the instigation of the power com 
pany. 

The court remanded the matter { 
a redetermination of legitimate cost. 
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orrect Choice Depends 
fin Your Circuit Voltage 


Jan ca 
'Ptnd Installation Conditions 
vice { 
iaries 
gie-lamp ballasts — The natural choice installation, the use of Forlamp bal- 


ectric r installations requiring but one lasts instead of Tulamp saved enough 
' Tequeiimp per fixture; used most often in copper to make 95,000 cartridge cas- 
ts bia stricted spaces or where low levels of ings (20-mm) and enough aluminum 
an umination are sufficient. to make 111,000 fuse primers. 

ldin 


alread p ballasts—Available for all lamp Ballasts with leads out the bottom —The 


. \ 
On wit 


ader thagecngs from 15 watts to 100 watts; most recent addition to the G-E line; 
olidatedili/nserve materials in the ballast, available in 40-watt Tulamp and 
duce light ‘‘flicker,”’ cut electrical three-lamp ratings, 100-watt Tulamp 
ses, require fewer fixtures for a and Forlamp ratings; developed as an 
ven-sized installation. aid to fixture manufacturers in saving 


critical materials; can be mounted 


olay ballasts — Designed for use completely exposed atop a shallow 


sive ith 40-watt lamps on all circuits. You wiring channel. 
tA oid use of two ballasts in one BALLASTS FOR 
of Ay 


hture, simplifying installations and 
p00 pe : 


by thie" materials. WRITE TODAY for Bulletin bs a Tati 3 wa 
A GEA-3293 for complete in- j 


a ' p ballasts —For use with 100-watt formation on G.E.’s ma- 
2 os mps on 265/460Y-volt circuits; a terial-saving naliaihe for : A > : 

ae ’ natural’ for war-plant lighting; does MAZDA F lamps from = ——a LIGHTING 
on wale’: Work of two Tulamp ballasts of 4 to 100 watts. Gen- gee a. 

re Fed same rating, yet is the same, eral Electric Com- 


; mad@™ysical size; in one aircraft factory pany, Schenectady, 
r com New York. 
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Wire Guard Protects 
Substation Workmen 


By J. B. KENDALL 
Wisconsin Public Service Corp., Green Bay 


The box-like wooden wire guard 
shown in the process of being in- 
stalled around a 13.8-kv. conductor at 
a Peshtigo, Wis., substation was de- 
vised by the hot-stick crew of Wis- 
consin Public Service Corporation as 
a safety measure when it was found 
impossible to interrupt customer serv- 
ice long enough to make certain struc- 
tural changes at this substation im- 
mediately adjacent to high-voltage 
conductors. 

The guard is made of seasoned 
spruce and is approximately 5 x 6 in. 
and 8 ft. long, open on one side. Ends 
are slotted to admit the conductor, 
which is surrounded on all but one 
side by the guard. Spring clips hold 
the guard in place around the wire. 





WOODEN wire guard in final position 
around 13.8 kv., conductor 
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END of wire guard showing conductor slot. 
spring lock and release ring 


Fashioned from discarded sign- 
flasher springs, from which the cop- 
per had been worn, these spring clips 
are fastened in the slot opening so 
that the wire can be admitted to the 
slot, but not released until a ring is 
pulled with a hot-line stick to open the 


slot. Rings were installed in the back 


of the guard near each end. 

Except for the locking device the 
guard was put together with wooden 
dowels and given a treatment of hot- 
line preservative to make it safe for 
use, 

To install the guard over the ver- 
tical wire the lower end was slipped 
onto the conductor first, just above a 
disconnect switch. With a hot-line tool 
fastened in the top handling ring on 
the guard the upper end was raised 
to the vertical and snapped onto the 
wire. 

To remove the guard a hot-line tool 
was first fastened in the handling ring 
to guide the box as it was removed. 
The top releasing ring was then pulled 
back, using a tie-stick, thus releasing 
the upper part of the guard from the 
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conductor. Practically the same pro. 
cedure was used to release the bottom 
retaining spring, except that one line. 
man gripped the box with gloved 
hands while the releasing ring was 
pulled back with the tie-stick. 


Redesigned Dry-Type 
Transformer 


By P. A. VANCE 


Special Transformer Engineering Division 
General Electric Company, Fort Wayne, Ind 
A major design change in dry-typ¢ 

transformers has been incorporated 
in a new model which was hastened 
into use by war necessity. Becaus 
the transformer is a standard item of 
equipment, it is important that criti 
cal materials be conserved in its de 


FIG. 1—Core and coil construction of 
designed dry-type natural-draft tran 
former 


sign. Copper saving and other advan 
tages of placing transformers at the 
load center is demanded by industry 
Savings in size and weight permil 
lighter foundations and require less 
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floor space, which may be at a pre- 
mium. 

Unit is essentially a dry-type natu- 
ral-draft transformer for indoor use 
on circuits 600 volts and below, and 
is designated type D. It has a two- 
legged core, with coils on each leg. 
Fig. 1 is a front view of the unit. 
The core is clamped at top and bot- 
tom. The bottom clamps provide a 
base and serve as mounting feet. Top 
clamps, with suitable vertical mem- 
bers, double for lifting and are also 





FIG. 2—Exterior of type D transformers, 
typical of sizes 15 to 100 kva., 230/460- 
115/230 volts, single phase, 60 cycles 


used for the upper bracket when the 
transformer is wall mounted. 

The case has a shape that may ap- 
pear a bit unusual; upper and lower 
portions of the side plates recede for 
very definite reasons (see Fig. 2). 
Effectiveness of the louvers is im- 
proved, mounting feet are exposed 
and lifting ears are kept within the 
dimensions of the case. The unit can 
be mounted against a wall or close to 
other units, with little or no effect on 
temperature rise. Air enters the bot- 
tom louvers in a vertical direction, 
passes through the coil ducts and ex- 
its at the top with a very small change 
in direction. 

The coils—a large portion of their 
copper being outside of the core—are 
exposed for maximum cooling. Pri- 
mary and secondary coils are concen- 
tric and between them there are air 
ducts that serve as extra insulation 
and as cooling ducts. Transformers 
are given a regular production test of 
5.000 volts where standard tests call 
for 4,000 volts. 

Two small coils instead of one large 
coil reduce the mean length of turn, 
enabling the designer to use more 
turns of smaller wire for the same 
copper loss. Open construction men- 
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tioned above allows this to be com- 
patible with low temperature rise. 
Advantages are: More turns mean 
smaller cores, lower exciting current, 
and lower inrush current when the 
primary of the transformer is ener- 
gized, 

Top supports are supplied to pre- 
vent any tendency of the coils to shift 
during unusual conditions and they 
also hold the end turn solidly to pro- 
vide a lead anchorage. Cable leads 
are brazed to the conductors. 

The bushing through which the 
leads issue can be removed and the 
end of a conduit pipe or fitting in- 
serted. This design is therefore suit- 
able for open or conduit wiring, 
with or without the conduit outlet. 
The bushing need not be removed 
when this outlet is used. 


Conveyor Carriage 
Spots Coal on Pile 
At the plant of the Orange & Rock- 


land Electric Company, Monroe, 
N. Y.; the coal is handled by a se- 
quence of light and inexpensive belt 
conveyors. Coal cars are spotted over 
the hopper, from which a submerged 
conveyor takes the coal to a crusher. 
From there a vertical elevator de- 
posits the coal on a cross belt at right 
angles to the length of the storage 
pile. The coal is then distributed 
over the length of the pile by means 
of a conveyor carriage which can be 
shifted toward either end of its track; 
the belt travel can be reversed to 
dump coal off either end. 

Six-inch channel iron rails com- 
prise the track which is supported on 


MOVABLE belt conveyor carriage distributes coal at any part of elongated storage P 
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wood poles. The conveyor cary 
is made of angle iron and rides 
four small industrial-railroad who 
Controls for all these convey ors , 
centered in the crusher hous. 

From the pile the coal is moy 
on a subway belt which runs the, 
tire length of the pile and ext. 
also to the elevator-bucket ho, 
where it is moved to current-yse , 
cumulation in the 175-ton silo, 
silo is built of tile and is suppor, 
on high concrete foundations 0 | 
the traveling weigh hopper feed; 
the boiler stokers can pick up | 
supply by gravity feed. 

This coal-handling equipment y 
made, at an outlay less than $3,y 
in the company shops, mostly of ser 
parts, including material from , 
abandoned stack. Motors, weighiy 
scales and belts, were practically 4 
only purchased equipments. At 4 
time it was estimated that the small 
equipment purchasable would ha 
cost more than four times the acty 
outlay, and even then would hg 
been too large for the job. 


Hot-Line Tool 
Installs Connectors 


By J. W. SAMPLE * 


Assistant Division Line Forernan 
Kansas Gas & Electric Company, Wichita 
In order to facilitate’the install 
tion and removal of split bolt ¢ 
nectors from conductors operating 
12,000 volts and above, a hot-li 
tool has been designed by the auth 





*All patent and manufacturing rights to 
device or devices described in this article 
reserved by the author. 
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Fven large unit substations like this 
fe ae r (3000 kva) are shipped in completely 
yh xh : T1] assembled sections. Skid them into 
1 } position, bolt them together, make the 
necessary connections—and the unit 
substation is ready for service. 


Aulall UNIT SUBSTATIONS 








insta 
bolt ¢ 
rating 
hot-li 


1e auth 






)U CAN INSTALL THEM QUICKLY— nen 
AND MOVE THEM EASILY IF THE LOAD SHIFTS - 





yhts to 
article 


OU can order and install G-E unit sub- more dependably and gives extra protection 
stations in a fraction of the time required to personnel. Designed for outdoor service— 
br old-style, ‘‘piecemeal’’ substations. They and with a pleasing appearance—they make 
re delivered’ in compact, completely as-  Jjarge investments in real estate and buildings 
bled sections. By locating them right at unnecessary. 

bad centers, you shorten secondary runs, save 
ital copper, and reduce losses. 

What’s more, if the load shifts, the easy-to- 






From every angle, unit substations are the 
practical, far-sighted answer to the changing 
andle sections make it easy to move a unit POWer requirements of today and tomorrow. 


bstation to the new load center, whether it A new, attractive 36-page bulletin contains ~ 
yards or miles away. complete, useful information. You can get a 


Installed, a unit substation is a single, co- copy from your local G-E office, or by writ- 
dinated, safety-enclosed urfit that functions ing General Electric Co., Schenectady, N. Ze 
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SPECIAL hot line tool designed to install 
and remove split bolt connectors from 
high-voltage conductors 


and successfully used on the system 
of Kansas Gas & Electric Company, 
Wichita. It eliminates much of the 
necessity for the ordinary hot-tap 
clamp that is being used at the pres- 
ent time and effects not only a saving 
in material but also in labor. 

As shown in the accompanying il- 
lustration, the tool is ready to install 
a connector. The split bolt “C” has 
been inserted in the socket “A” and 
is held in by the hook tip “G” of the 
element “D,.” inserted from back to 
front. In this attitude the split bolt is 
placed a-straddle of the conductors to 
be connected. Pulling down on the 
tool handle “F” against the tension 
of a coil spring incased in the tubu- 
lar element “E,” the operator re- 
volves the tool handle counter-clock- 
wise about the vertical axis of the 
tubular element “E.” This brings the 
socket “B” and the connector nut 
into position to engage the threaded 
portion of the split bolt. As the han- 
dle of the tool was revolved as de- 
scribed the hook tip “G” of the ele- 
ment “D” also revolves counter-clock- 
wise around the element “E,” disen- 
gaging it from the split bolt. The 
split bolt is held a-straddle the con- 
ductor and firmly seated in the socket 
“A” by the action of the spring in 
“E” until the nut in socket “B” is 
fully threaded on the split bolt. 

Operation of the hot-line tool for 
removing a connector is the reverse of 
that described above. 
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First working model of the tool 
shown was made by Roy Ridgeway, 
also of the Kansas Gas & Electric 


Company. 


Experience With 
Portable Substations* 


By R. McC. BYERS 


Assistant to Electrical Engineer 
Consolidated Gas, Electric Light & Power 
Company of Baltimore 


When the 1,000-kva., 33-13/4-kv., 
three-phase portable substation .was 
used for the first few times aerial 
high-tension connections were made 
with bare wires because no portable 
33-kv. cables were manufactured at 
that time. For that purpose a unique 
design was developed for a single- 
conductor, 34-kv., extra-flexible, cop- 
per-sheathed, selenium rubber-jack- 
eted, portable cable. Conductor size 
was set at No. 1 AWG to avoid 
corona. After calculations and graph- 
ical dielectric field mapping, a molded 
rubber terminal (see illustration) 
was designed and a 34/64-in. thick- 
ness decided upon for the varnished 
cambric insulation. 

Four 150-ft. cable lengths were pur- 
chased. The fourth length is a spare 
and, although no portable cable fail- 
ure has occurred in five years of serv- 
ice, it permits the cables to undergo 
regular inspections, tests and minor 
maintenance work, one at a time, 
without keeping the portable sub- 





*Third in a series of four articles which began 
in the July 10, 1943, issue of "Electrical World."’ 
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PORTABLE cable terminal: outline (top) 
and cross-section (bottom). 


1. Ground wire. 2. Stress cone. 3. Brass 
ferrule solder seal to wires cement seal to 
rubber. 4. Copper sheath. 5. Rubber 
jackets. 6. Varnished cambric insulation. 
7. Conducter extending 8 in. beyond ferrule 


for attachment of hot line connector. 










station out of service. These origin 
cables are still in hard field sery;,, 
together with many other new on, 
all of which are still believed to be th, 
only such high-voltage portable ca}), 
in existence. 

The cables are hoisted up the Pole 
and connected to the live high-tengj, 
lines by means of sticks and hot-wir. 
connectors. Rubber jackets over thy 
copper ground sheaths prevent an 
fault when the cables accidentally co, 
tact the low-tension lines on the sam¢ t 


pole. 





Tar Paper Sheath 
Protects Long Poles 
























TRANSMISSION POLES 60 to 90 t. 
length protected in storage by cover 
tar paper to prevent weather damage 


Transmission poles over 65 ft. in 
length held in stock for emergency 
replacement purposes by the Union 
Electric Company of Missouri trans 
mission department are stored or 
racks as shown with the top half of 
their circumference covered with 
roofing paper. This protection i 
provided to prevent the wood from 
drying out in the sun, cracking and 
being subjected to decay or othe 
damage due to rainwater collecting in 
cracks, freezing and splitting thé 
poles, with the normal change o 
seasons. 

The value of such poles, ranging 
in length from 65 to 90 ft., which 
may stay in storage for a period 0 
two or more years, is believed t 
justify the $3.50 to $4 per pole re 
quired to protect them in this man 
ner. Such cost is considered sligh 
compared to the loss that would 
sustained if the poles were found un 
usable in a system emergency. 

Poles are covered with 90 lb. com 
mercial roofing paper fastened at thé 
sides with lathe and coated with taf 
once or twice the first year. 
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) REASONS 


a * for Using G-E 
«ll Nonindicating Cutouts 
to Protect Power Service 


int any 
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They are the lowest in price of all wet-process, 
porcelain-enclosed cutouts. You can make 
appreciable savings by using them where indi- 
cation is not necessary. 


Parts are standardized. All contacts, fuse- 
holders, and other parts have been interchange- 
able since these cutouts were introduced, \in 
1928. This reduces stock requirements and 
maintenance costs. 


The fuseholder, the barriers on the doors and 
in the cutout, and the housing are all of sturdy 
construction. Exhaustive tests and 15 years of 
operating experience prove that these parts 
successfully fulfill the requirements of inter- 
rupting duty. 


Heavy-duty, silver-plated contacts of the high- 
pressure-blade type provide long life and low. 


lage cs 4 
e operating temperature even under heavy loading 






ft. in Ee and unfavorable atmospheric conditions. 
rgencyn 
Unio These cutouts function without movable parts, 
transi 5. and regardless of atmospheric conditions. FUS [ CUTO lJ T§ 
ed on - : 






i The hanger clamps to the crossarm and provides a 
alf of 6 


choice of vertical or angle, straight or swivel 










| with p "mountings. It is also interchangeable with the 
ion -@ hanger of G-E indicating cutouts. 

fromm service, and their operating record is excellent. 
g and " 

othe a 






Savings Possible 
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You can make appreciable savings by installing 
nonindicating cutouts for all transformer installations 
not having secondary banking. The location of an 
outage is revealed by the telephone calls of power 
consumers. With banked secondaries, use G-E indi- 
cating or dropout fuse cutouts. 















IGH STANDARDS of reliability, simplicity, and 
safety have been established by the G-E wet- 


ngllirocess-porcelain, nonindicating, enclosed fuse cutout. 
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Since 1928 a million and a quarter have been put into a 


For complete information on G-E nonindicating 
cutouts, ask for Bulletin GEA-2390. For information - 
on other G-E cutouts— enclosed-indicating, oil-filled, 
open-type, secondary-type—ask for Catalog GEA- 
2489. General Electric Company, Schenectady, N. Y. 
50-ampere, 5000- ~ 406-15-5224 


50-ampere, volt cutout in com- 
com 5000-volt cutout bination with G-E 


at the pellet arrester 
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HOW TO GROUND 
DISTRIBUTION EQUIPMENT’ 


I—GROUND RESISTANCE 


Driven grounds having resistances 
higher than is deemed desirable should 
have their resistances lowered by one of 
the following methods, viz.: 


A. Multiple grounds, which should not 
be less than 6 ft. apart except, when in- 
stalled at the base of a pole set in con- 
crete or other hard pavement, they may 
be driven at an angle of approximately, 
30 deg. to the pole. 

B. Treated grounds. The method of 
treatment is to dig a conical-shaped hole 
3 ft. in diameter and 2 ft. deep, centered 
on the ground rod when it is not too near 
the pole or adjacent to the rod when pole 
interferes. Put 75 lb. of rock salt in. the 
hole and saturate with water. Back fill, 
tamping thoroughly. When using this 
method due consideration should be 
given to the possibilities of creating a 
hazard by settlement due to the dissolv- 
ing of the salt. 


II—GROUND TESTING 


A. All new driven grounds should be 
tested at time of installation when the 
general knowledge of the territory indi- 
cates that the resistance of such grounds 
might be too high. 

B. All driven grounds on secondaries 
having less than five ground connections 
to a common water pipe system should 
be tested periodically on a four- or five- 
year basis. 

C. Driven grounds for lightning arrest- 
ers should be tested on a four- or five- 
year basis. 


III—EQUIPMENT TO BE GROUNDED 
A. Distribution Secondaries: 


1. Single-phase secondaries shall have 
the neutral of a three-wire system or one 
leg of a two-wire system grounded when 
the maximum voltage to ground from 
remaining wire or wires does not exceed 
150 volts. 

2. Three-phase, three-wire secondaries 
shall not be grounded except when the 
phase voltage does not exceed 150 volts. 

3. Three-phase, four-wire secondaries 
supplied from Y-connected transformers 
and not exceeding 260 volts between 
phase wires shall have neutral ground. 

4. On all secondaries on which ground- 
ing is required in Pars. 1, 2 and 3 above 
there shall be a ground connection at 
each customer's service entrance in ac- 
cordance with the National Electrica! 
Code 1940 Edition, Article 2523. 

5. All secondaries on which grounding 
is required in Pars. 1, 2 and 3 above, hav- 
ing less than five grounds, on customer’s 
premises connected to a common water 
pipe system shall have a driven ground 
rod connection at the pole. (See C, 


Par. 2 below.) 
6. In rural locations the customer’s 
ground connection shall be made to a 
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driven ground rod not less than 8 ft. long, 
and in addition be bonded to any and all 
grounded metallic structures, such as a 
driven well. 


B. Instrument 
aries: 

1. Instrument transformers located on 
customer’s premises shall have their sec- 
ondaries, cases and inclosures grounded 
by connecting the customer’s ground. 

2. Instrument transformers included in 
a pole-top primary meter installation 
shall be grounded in accordance with 
company’s standardized practice. 


C. Lightning Arresters: 


1. Lightning arrester grounds shall be 
installed in accordance with company’s 
established standards. 

2. In no case shall lightning arrester 
grounds and secondary grounds be tied 
together or connected to ground rods at 
the same pole. Exceptions: Primary 
meter installation on pole top. 


Second- 


Transformer 


V—METHOD OF GROUNDING 


| 

























D. Equipment: 

The non-current-carrying parts of an 
equipment, any part of which is ]»ss tj 
10 ft. above ground, shall be ground, 
This includes: Transformer cases, me 
inclosures, service switches, riser cab] 
supporting steel, ornamental street ig) 
poles,* operating handles of m anually 
operated air break switches. (The opery, 
ing rods of such switches shou!d hays 
insulating sections located above the 1), 
elevation.) 

IV—DEFECTIVE GROUND CONNECTIOns 

ON CUSTOMER’S PREMISES 

The company should refuse to mak, 
alive any new service or service to }g 
reconnected if there is evidence of inad 
quate grounding of the customer’s wirin 

Meter installers and testers should ; 
spect ground connections on customer’ 
premises and should report all defectiy, 
ground connections to the meter super; 
tendent. Exceptions: If the defect can hy. 
readily repaired the discovering employe 
may reconnect same. 

t+ Ornamental street light poles supplied fr 
a reasonably extensive underground system may 
grounded by a connection to the lead sheath of 
cable; in other instances the most effective avai 
able method shall be used. 








































Pol | foe Me ian 10 f | Pole | 
Apparatus e Top | 10ft. or More | Less than t. | Vault 
| Above Ground Above Ground Base = 
zk ie ae Po eS Tae 
Lightning arrester..... Driven ground ............ Uh sehen ee mney Bees Vault 
ground (Note A) 
Instrument transformer j i 
| Vault | Customer's 
Cores and cases... .. | Do not ground, Do not ground) Driven ground ...... ground | | Found 
j i | | CNote ) 
Secondaries.........| Driven ground. Driven ground Driven ground ...... Vault | Customer's 
j | | ground ground 
Distribution trans- | | 
former ' 
Cores and cases..... | Do not ground) Do not ground) Driven ground) ...... Vault 
| (Note D) | ground | (Note () 
} 
Secondaries........ All locations as per IIIA above | (Note A) 
Riser cable sheaths, Bond to ‘light-| es Meee ee LP Lasts new 1 Oak anekoen Vault 
thea ies ning arrester ' 
or ground (Kote FE) 
ei NO es ee le eee a ken at eisveeis Driven Vault Customer's 





Service switch non- 
current carrying parts 


Supporting steel. oa 


Note A—Farm service with load center on pole. 
When there is only one pole (load center) on pri- 
vate property, the arresters shall be placed on 
take-off pole and grounded by means of driven 
ground. Secondaries shall be grounded by driven 
ground at foot of load center pole and customer's 
ground at each building entrance. Meter inclosure 
and non-current-carrying parts of service switch 
shall be bonded to grounded conductor. 
When there is more than one pole on private 
property the transformer and arresters shall be 
located one span back from the load-center pole and 
arresters grounded by means of driven ground. 
Secondaries, meter inclosures and service switch will 
be grounded as described above. 

Note B—The term “customer's ground’ means 
connecting to secondary grounded neutral on supply 
ride of customer's service switch. 

Note C—Cores and cases of distribution trans- 
formers on customer's premises will be grounded 


service 


* Adapted from Overhead Construction Standards of the New England Power System 
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Do not ground Do not ground Driven ground Drives | Vault 


| ground | ground | ground 


ene A)) Customer's ground 
























Customer s 
| ground | ground 


j 


ground 


only when transformers are less than 10 ft. abov 
ground or in a vault. 

Note D—When distribution transformers and ligh! 
ning arresters are included in an industrial sob 
station equipment the transformer cases, light 
arrester ground and steel structure will be connecie 
to the substation ground. Transformer secondari 
will not be grounded at the substation. 

Note E—TIf riser cable terminates in a transforme 
vault the lead sheath shall be bonded to ‘aul 
ground. 

Note F—If the secondaries are lead sheathed fro 
the distribution transformer(s) to customer's stv 
enirance switch, these sheaths connect the vaul 
(arrester) ground to the secondary (customer! 
ground, and uniess these two grounds are connec! 
to a common water pipe system this interconnectio 
must be avoided by the insertion of at leas! 2 ft 
of non-leaded cable at any point between the © 
terior of the vault and customer’s service switch. 
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mpleng iy settee my ORDER ACCESSORIES 
i il (io Sea SS | WHEN YOU ORDER 
CABLES AND AVOID 


WIRING DELAYS 


live avail 









ote A) 





stomer 5 


and ES before the war, the common practice of _line may be affected. Today, if never before, follow 
id waiting to order cable accessories until the this wartime-saving practice: ¢ 
und cable for the job had been shipped frequentl : ; 
vg J Ppe q y 1 Order accessories and cable at the same time 
caused days of delay. . 
; —for delivery together. 
ste C) Today, however, it may even take a month or 
ste A) more before an accessories order can be approved ? When ordering unit package jointing material, 


and materials started on their way. include your order for terminals and potheads, 
If buried cables, remember joint boxes. «2 


Pe 


; This holds up the wiring job unnecessarily. In 
tomer the meantime, workers may be idle—and not just 
electricians alone, for other workers all along the 


ground 
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Every Anaconda unit package contains instruc- 
tions and all materials required for the particular 
es job. When ordering, please specify number of 
saansall unit packages needed, operating voltage, size, 
ondarie number and shape of conductors, thickness and 
kind of insulation, thickness of lead sheath of 
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“fhe ANACONDA WIRE & CABLE COMPANY 


GENERAL OFFICES: 25 Broadway, New York City Subsidiary of Anaconda Copper Mining Company 
CHICAGO OFFICE: 20 North Wacker Drive * Sales Offices in Principal Cities 
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How to Close, Trip 
Circuit Breakers 
1. Control* 


By G. J. EASLEY 


Switchgear Engineer, Westinghouse Electric & 
Manufacturing Company, 
East Pittsburgh, Pa. 


Various methods of closing and 
tripping circuit breakers will be out- 
lined in this series of articles, to give 
a general picture of this particular 
phase of design. Undoubtedly there 
are other methods worthy of note; 
similarly there are probably many 
variations of the schemes. 

Large circuit breakers require a 
considerable amount of closing en- 
ergy, the source of closing and trip- 
ping power may differ, and high 
speed tripping and reclosing are often 
involved. The smaller switchboard 
type of breaker is almost always 
closed and tripped directly by sole- 
noids requiring little power; special 
requirements of high-speed tripping 
and reclosing are seldom involved. 

Usual method of remote control 
used for circuit breakers is the elec- 
trically trip-free scheme shown in Fig. 
1. Starting with the breaker in the 
open position, the sequence of opera- 
tion is as follows: When the control 
switch on the switchboard is turned 
to the close position (CS-C) the X 
contactor coil is energized, causing it 
to pick up its contacts on either side 
of the closing coil (CC). Sometimes 
the X contactor has an extra seal-in 
contact which parallels the control 
switch, so that only a momentary 





* First in a series of twelve articles. 





\ 
Overload 


relay 
contact 





FIG. 1—Typical schematic control for cir- 


cuit breakers. All contacts are shown in 
de-energized position—breaker open. 


touch of the control switch is neces- 
sary. The seal-in contact must be 
used for reclosing service where the 
reclosing relay provides only a mo- 
mentary completion of the closing cir- 
cuit. As the breaker nears the closed 
position, the (aa) contact (rotary 
auxiliary switch, operated by lever 
attached to solenoid core on mechan- 
ically trip-free mechanisms) in series 
with the Y or cut-off contactor, closes. 
This energizes the Y contactor, caus- 
ing it to simultaneously open a con- 
tact in series with the X contactor 
coil. At the same time it closes a con- 
tact which seals around the auxiliary 
switch (aa) contact. The opening of 
the first contact causes the X coil to 
drop out, thus de-energizing the clos- 
ing coil. Closing of the second con- 
tact seals in the ¥ coil, keeping it en- 
ergized even if the breaker should 
trip out. This action provides elec- 
trically trip-free operation, and since 
the breaker cannot close again until 
the Y coil is de-energized by opening 
the control switch the control scheme 
is also anti-pumping. 

Sequence of the closing operation 
is shown by timing oscillogram (Fig. 
2). It should be noted that the clos- 
ing coil current starts to build up 
after the X contactor (52C) has oper- 





FIG. 2—Timing oscillogram showing sequence of closing operation for a 15-kv., 2,000- 
amp., 3-pole, 60-cycle, oil circuit breaker having 125-volt d.c. control. 
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ated; the current is cut off at the o, 
of the closing stroke when the Y ¢, 
tactor (30 CS) operates. 

To open the breaker the trip ¢j 
is energized either by turning 4, 
switchboard control switch to i 
“trip” position or through automat; 
action of overload relays. When 4 
breaker is partially open the (qj 
contacts (rotary-auxiliary switch co, 
tacts—closed when breaker is close) 
in series with the trip coil, open y 
de-energize the trip coil. The cont 
scheme shown in Fig. 1 is for a 4 
rect-current, solenoid-operated mech 
anism, but is typical for any metho; 
of operation. Circuit breaker stan4 
ards specify that satisfactory closing 
be obtained using 72 to 104 percey 
of normal control voltage. However 
ample size control cable to the break 
should be used in order that |oaj 
voltage will not be appreciably belo 
normal. 


Improved Insulating 
Oil Reclamation 


For reclamation of insulating petr 
leum oils Boston Edison salvage 
under specifications dividing the o 
into three preliminary groups accord 
ing to viscosity (50-70, 70-80 and 8 
100). For quality control certai 
characteristics of new oils are used 
objectives; e.g., viscosity, pour poir 
flash, color and dielectric. These are 
approached as practical reclaiming 
methods allow. Reclaimed oil vis 
cosity classes are again subdivided 
according to pour point, for such oi 
may be used indoors or outdoors, 
further subdivision is made as a 
sult of the high flash point preferret 
for oil switches, this point being th 
same as that of new oil used for thi 
purpose. Oils which are left—iz 
those not meeting the pour or flas 
tests, or those coming between 70 ant 
80 viscosity—are classed as “Edison 
Line Oil” and are generally used in 
distribution transformers, This classi 
fication gives the operating depar! 
ments a chance to select a reclaime 
oil for practically any purpose. 

The company uses a Sharples s 
per-centrifuge in series with a Gener 
Electric 7-in. blotter press. Oil i 
pumped through the centrifuge direc 
from the drum in which it has bees 
returned from the station or other 
field location. It is heated to 120 f 
by two 6-kw. immersion heaters willl 
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unfailing operation Because operation of 


PVD is independent of any door movement and be- 
se all working parts are fully protected, the PVD oper- 
s as a disconnecting or dropout cutout at all times. Car- 
ges will always be out of circuit when link has blown. 


spots trouble tell-tale position of the dropped 


n cartridge is readily visible from any direction and 


ning the 








| to th 
ut omati 
Vhen 4 
the (a) 
‘itch cop 



































8 closed) 

open tm distance—spots the trouble quickly and saves hunting. 
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for adil safe, cool contacts Positive, heavy contacts, 
fail ge contact surfaces, elimination of intermediate current 
r standmrying parts in circuit path, keep operating tempera- 
/ Closinglles of PVD low. 
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weil are quickly cleared When link blows, flip-out 
> Dreakey 

hat loamvice pulls the link apart and out of the cartridge. Arc 
ly belowilpositively extinguished before any contacts move or sep- 





ste. A large airgap between contacts prevents any re- 
ablishing of the arc. 
















1S BF easily, quickly re-fused Outages quickly 
ored. The PVD can be re-fused in one minute—a safe, 
2 petro operation right on the pole, even with gloved hands. 
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for thi y | } 
ft—ie. ‘ a 
fla In the “P.V.D."" Cut-out the The dropped-ovt or indicating 
70 and arc is cleared inside the tube position of the fuse cartridge as- 
‘Edison Cee ah Bin met Gee before the contacts separate. This sures a large air gap between the 
ised iN is because of the split-second contacts, thereby preventing any ex- 
portant features of the ; 2 7 : 
; classi “P.V.D."" Cut-out is the link Srere ame Semen She sagene- pam cone Taare. ny teeeage, 
' fli Ailes itis a> tion of the blown link. The latch- no radio interference. Because metal 
depar ig sa : f ing lever releases the tube, per- slides on metal when the cartridge 
laime SVEen eee ae ee mitting it to drop to the indicat- drops, it operates smoothly without 
ays rotected "The : ed bet sk latchin ta re- so yea see See ee . sticking, which assures dependable, 
les su ae : 99 oo" 9 follows this tube when dropping positive operation under all weather 


ite door remains closed leases the tube to the indi- and, therefore, maintains contact ndhtehd. ix dlitien 5 tk.-the 







yenera after the fuse link has cating position. There is a duri a good rtion of the eigen 

Oil i. Its contacts assure safe, positive time delay. The aaa Pa the tube. areppes-ost Position is a signal eas- 

, direc operation because they flip-out device snaps down, This absolutely assures the arc ily seen oom the ground and pre- 
clways sealed from weath- the blown link is separated being cleared before the con- vents hunting for the cut-out with the 

IS os dirt, and corrosion. instantly. tacts separate. blown fuse link. 

' other 
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PORTION of 


reclaiming equipment at 
Boston Edison service plant 


automatic thermostat control. From 
the centrifuge it passes directly into 
an open top 55-gal. drum. The centri- 
fuge is used to heat the oil and for 
“rough cutting,” i.e., to remove coarse 


dirt and water. Formerly the company’ 


had not been able to restore the color 
by centrifuge alone because much of 
the oil had been reclaimed by previ- 
out incomplete methods, and ap- 
parently because it had been reused 
so many times that it contained much 
very fine carbon in suspension. After 
the “rough cutting” and heating of 
the oil, it is pumped from the open- 
top drum through the press. Expe- 
rience shows that a small amount of 
activated filter clay is a great aid in 
improving the color and removing 
suspended matter. For this reason, 
after insertion of clean blotters, the 
press is always charged with two ta- 
blespoonfuls of the clay. This charg- 
ing is done by pumping through the 
press the two tablespoonfuls of clay 
well stirred into 4 gal. of oil. To save 
time a small open drum of clay and 
oil is mixed each day. Inside this 
drum are marker lines 4 gal. apart. 
The drum is filled with 20 gal. of oil 
and 10 tbsp. well mixed. Each time a 
charge is required the mixture is 
stirred and 4 gal. pumped through the 
press. As the reclaiming proceeds the 
pressure on the blotters rises due to 
the dirt covering the first blotter of 
each set. When the pressure reaches 
100 lb. the first blotters are changed 
and the press recharged. 


Characteristics After Reclamation 


The company has found that the 
pour point went up with severe use 
and by contaminating with high pour 
point oils. Reclamation did not cor- 
rect it. There was little change in flash 
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point between a new oil and the same 
oil after use and reclaiming. Color 
was restored, not necessarily to that 
of new oil, but at least to a clear, 
bright, satisfactory appearance in all 
cases. It was either reddisli or yel- 
lowish. Dielectric was brought up over 
22 kv. in practically all cases on a 
single reclaiming run. Acidity was 
seldom over 1 mg. KOH and was re- 
duced by reclaiming. Extremely dirty, 
strong smelling oils have been found 
not worth reclaiming. They are set 
aside for settlement for fuel oil, road 
oil and other miscellaneous require- 
ments. Viscosities of reclaimed oils 
grouped themselves and bore a close 
relation to new oil, usually a few 
seconds less. 

The following improvements were 
made in operating conditions: (1) A 
chain sling was used to lift drums 





facilitate 
handling drums having end bungs 


CHAIN SLING designed to 


having end bungs. (2) 14-in. IPT fire 
hose couplings were attached to the 
centrifuge suction hose to facilitate 
hand tight connections. (3) Drain 
pans were made for 4-oz. and 1-qt. 
sampling bottles. (4) A thermostat 
was placed in the blotter drying oven 
circuit. (5) Valves in the pipe lines 
were closed and the stems painted 
with white lacquer so the operator 
could tell at a glance when they were 
open. (6) A small, light desk 42 in. 
high to be carried to the job was made 
for use of the machine and test men. 
(7) The discharge rate of the centri- 
fuge was controlled by the bypass 
valve, one turn open for dirty oil, 4 
turn for medium and closed for re- 
latively clean oil. A white mark on 
the valve wheel indicated these posi- 
tions. 

The capacity of the reclaiming in- 
stallation is 220 gal. in 1.25 hours. 
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Post Lights for 
Industrial Areas 


By E. R. BONDS 
Robert & Company, Inc., Atlanta, Sa. 


In certain industrial areas oy, 
head suspension of lighting units jy 
can’t be right. Cranes, hoists, conye, 
ors and structural features associa, 
with production machines why 
massive shapes rise high from ty 
floor rule out the usual way of p 
viding light from levels safely aboy 
the movement of work. And in sy 
areas dust and other dirt are usuaj 
plentiful, making necessary more frp 
quent cleaning of lighting units. Aly 
a higher than usual component , 
horizontal light may be required 
see into the production machines, 

For situations of this kind succes 
ful lighting installation has been & 
signed by Robert & Company ¢ 
ploying hinged posts of the tyy 
commonly used in automobile sen 
ice stations, as shown in the accom 
panying drawing. Posts are availallj 
—with proper priority authorizatiy 
—in different heights and lamps may 
be mounted on them in various num 
bers and arrangements. In one insta 
lation made by Robert & Compaw 
18-ft. posts were used, each suppor 
ing two 500-watt lamps in symmetr 
cal angle reflectors mounted back | 
back. The reflectors are fitted wil 
clear glass covers to make them dus 
tight and the frequent cleaning th: 
is necessary is mostly a matter ¢ 







_- Receptacle 
ft for portable 
+ connections 


HINGED POSTS solve lighting problem 


wiping off the glass. This can be do 
very quickly with the top half 4 
the post swung down. An addition 
convenience afforded by the ligh 
ing posts was that they furnished ¢ 
ceptionally accessible places for 

ceptacle outlets for connection ° 
portable lamps and tools. 
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GOULD DESIGNS, BUILDS AND 
INSTALLS THE RIGHT BATTERY 
TO DO YOUR JOB 


@ This is an age of specialization. Mammoth 
machines are designed to make a single part. 
Factories are built to produce just one article. 


Specialization pays big dividends in added | 


efficiency and lower operating costs. 


To get the best results every industrial storage 
battery must be designed to perform a particu- 
lar task. SpeciqJization in designing and manv- 
facturing storage batteries to do the job has 
made the name Gould a tradition. 


No matter what the battery problem, Gould 
field engineers bring expert knowledge to 
on-the-spot investigations. Gould 
factories translate their findings into the proper 
installation. Here is a specialized service at 
your command. We invite you to use it. 


Rated Conservatively ... 
Goulds equal or exceed in 
capacity any battery of 
comparable size and cell 
structure. 


OULD STORAGE BATTERY CORPORATION, bDerew, NEw vorK 


ilders of industrial botteries for every application. Sales and service offices in principal cities of the U.S.A 
octories at Depew, N. Y., North Bergen, N. J., Dallas, Atlanta, Chicago, St. Paul, Leavenworth, Los Angeles 


Co 
‘¢ l\ ©..4 FOR EXCELLENCE IN STORAGE BATTERY PRODUCTION AT DEPEW PLANT 


[Tee 


Since /898 tHE BATTERY PICKED BY ENGINEERS 
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ACCURATE BATTERY 
CHARGING IMPORTANT 


One of a series of service suggestions 
for users of industrial batteries. 


> Be sure to charge your battery 
accurately. Consistently over- 
charging or undercharging of a stor- 
age battery (it doesn’t matter what 
type or who makes it) will shorten 
the period of useful service which 
that battery will give. 


| An occasional overcharge can be 

beneficial but, if done too often, it 
| produces corrosion of the positive 
grids and creates an excessive gas- 
| sing that will loosen some of the 
active material in the plates. It also 
raises the internal temperature of 
| the battery. This accelerates cor- 
| rosion and, if continued, the heat 
will char the separators in those 
types of batteries where these units 
are made of wood. 


Undercharging results in a gradual 
running down of the cells, and is a 
contributory cause to buckling. 
When undercharging is continued 
over a period of time one of the cells 
usually becomes exhausted ahead of 
the others and may become reversed. 
This greatly reduces the power of 
the battery, but it can be remedied 
by charging the battery until all 
cells are again equalized. 


Overcharging, particularly when 
it follows a previous condition of 
underchargirfg, tends to increase the 
bad effects of both operations. The 
heat and unusual strains cause the 
plates to buckle and the separators, 
when of wood construction, may 
become perforated. 


There is nothing difficult about 
charging storage batteries accurate- 
ly. It is largely a matter of setting 
up and following a fixed pattern of 
operation, and then making one man 
responsible for seeing that it is car- 
ried out. Continuous operational 
charts will assure this being done 
and Gould employs a staff of service 
men who will install a service record 
system to fit your particular re- 
quirements. There is no obligation 
on your part. 

We would like you to know the Gould 


men who will take care of your industrial 
storage battery requirements. 


Serving the Eastern Metropolitan area are 
Mr. E. R. Jacobsen, Sales and Service Mana- 
ger, W. W. Halsey, George P. Bownan, and 
D. F. Bruce, with headquarters at 369 Lex- 
ington Ave.,, New York City. Also in this 
same territory is Phil Ascher, located at 80 
Federal St., Boston, Mass. 


The Gould factory at North Bergen, N. J., 

is centrally located in this area and the home 

| factory at Depew, N. Y., borders it on the West. 
(Advertisement) 
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By R. C. FINK, Engineer Bureau of Power and Light, City of Los Angeles 
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AMPERE CAPACITY 
FOR COPPER BARS, RODS AND TUBING 








Data on Copper Bars 
| 
Ampere Capacity | Ampere Capacity 
| Lb. . Cir.mil per Amp. Lb. at . Cir.mil. per Amp. 
Size, In. Area, per Size, In. Area, per tnd 
Cir.mil ft. St als SPER MR ate tin Cir. mil. ft. 
1,000 1,200 & 1,600 1,000 1,200 1,600 
z pase ; E 
1/8x1 159,154 | 0.482 160 133 100 | 3/8x1 477,463 1.45 478 400 300 
1/8x1 1/2 238,731 | 0.723 238 200 180 3/8x1 1/2 716,194 2.17 716 597 448 
1/8x2 318,309 0.964 318 265 200 «| 3/8x2 954,927 2.89 955 796 597 
1/8x2 1/2 397, 886 1.21 398 330 250 || .3/8x2 1/2 1,193,658 3.62 1,195 995 146 
1/8x3 477,463 | 1.45 477 400 300 | 3/8x3 1,432,390 4.34 1,432 1,195 895 
1/8x3 1/2 557,040 | 1.69 | 577 464 350 3/8x3 1/2 | 1,671,122 5.06 1,671 1,390 1,045 
1/8x4 636,618 | 1.93 | 637 531 395 3/8x4 1,909,854 5.79 1,910 1,590 1,194 
1/8x5 795,772 | 2.41 | 796 663 497 3/8x5 2,387,317 7.24 2,387 1,990 1,490 
1/8x6 954,927 2.89 | 955 800 597 3/8x6 2,864,781 8.68 2, 865 2,387 2 
1/4x1 318,309 | 0.964 !' 318 | 265 200 1/2x1 636,618 1.93 638 530 400 
1/4x1 1/2 Tam | 1.46 1° lo | 400 298 || = -1/2x1 1/2 954,927 2.81 955 796 598 
1/4x2 636,618 | 1.93 | 637 | 530 398 | 1/2x2 1,273, 236 3.86 1,273 1,060 196 
1/4x2 1/2 | 795,772 | 2.41 | 796 660 | 495 || 1/2x21/2| 1,591,545 4.82 1,592 1,326 995 
1/4x3 954,927 2.89 955 800 597 || 1/2x3 1,909,854 5.79 1,910 1,592 1,194 
1/4x3 1/2 1,114,081 | 3.38 | 1,114 928 696 | 1/2x3 1/2| 2,228,163 6.75 2,228 1,860 1,393 
1/4x4 1,273,236 3.86 1,273 1,060 796 «|| = 1/24 | 2,546,472 7.72 2,546 2,120 1,592 
1/4x5 1,591,545 | 4.82 1,592 | 1,325 985 || 1/2x5 | 3,183,090 9.65 3,183 2,653 1,989 
1/4x6 1,909,854 | 5.79 1,910 | 1,590 1,190 1/2x6 | 3,819,708 11.58 | 3,820 3,183 2,330 
| i | ! 
| 
Data on Standard Iron Pipe Size 1 
Copper Tubing Data on Copper Rods 
° ' 
| | 
| Ampere Capacity Ampere Capacity e ki 
ir.mi at Gir.mil per Amp. . 


Approx Approx 
0.8 i I. 8. 
Diam., In.|/Diam., In. 


| | 


Size 
of 
Pipe, In. 
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Current-carrying capacity of a conduc- 
tor is determined by the temperature rise 
of the conductor resulting from the losses 
of conduction. For copper conductors the 
accepted standard of the A.LE.E. and 
N.E.M.A. limits this temperature rise to 
30 C. above a maximum ambient of 40 C. 
If this limit is maintained it is obvious 
that the actual current carried will vary 
with the ability to dissipate heat losses. 

Conditions under which heat is dissi- 
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Actual Lb. 


Area Ft. 


at .... Cir.mil per Amp. 





| 


| 1,200 | 1,600 | 
| 


7/8 


w 
_— 
tS 
v 
NNe 
ee 
_ 
~ 
te 


pated may range from (1) inclosed in- 
stallations where there is little air and 
therefore being difficult to dissipate heat, 
and (2) open indoor installations where 
rising air currents are set up by convec- 
tion, thus assisting heat dissipation; to 
(3) outdoor installations where, although 
partially offset by exposure to the sun, 
the air currents due both to wind and 
convection greatly aid heat dissipation. 
Accompanying tables are adapted from 
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the bureau’s Electrical Standards. Tha: ,. 
tabulated data not only present amperqy | 
capacity but also weight in pounds pef 
foot for various sizes and shapes 4 
copper conductors ordinarily used in 
generating stations and substations. 1[h¢ 
ampere capacity of 1,000 cir.mil per amp 
is intended for outdoor installation; that 
of 1,200 cir.mil per amp. for indoor © 
open installations, and 1,600 cir.mil 7 
amp. for inclosed installations. 
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« Why Stu doesn’t 


need to know 
overload exists 


) is top-turret gunner on a 4-engine 


iber. 


e knows a whale of a lot about op- 
ting his turret and his gun. But he 
sn’t know anything about “overload” 
. doesn’t care to know . . . doesn’t 
e to know. ; 


Here is why. 


me time ago, electrical-design en- 
rs recognized that the motors op- 
ting any gun turret would have to 
t extreme conditions of overload. 
¢ turrets stop and start quickly in 
tle. Sometimes they must work 
inst the air stream. They must be 
all in comparison te the horsepower 
py deliver. 


Taking care of this overload naturally 
olved an insulation which could stand 
igh temperature rise. To get such an 
ation, the electrical industry sought 
Fiberglas* Electrical Insulations and 
bined them properly with the newest 
pregnants. 


 U. &. Pat. oO. 





In addition to withstanding overload, 
these Fiberglas combinations are very 
light in weight, have a low space factor, 
and excellent moisture resistance. 


Today, almost all American aircraft 
contain motors no larger than your fist 
up to babies big enough to start the 
engines. Most of them are Fiberglas- 
insulated. 

The aviation industry’s demands for 
Fiberglas have been constantly 
growing because of an increas- 
ing use of Fiberglas in an air 
force which is expanding. 


Besides, both Army and 








Navy are using more and more Fiberglas 
in many other types of equipment as 
well as for wire and cable insulation. 


Although Fiberglas production was 
greatly expanded last year and is now 
being increased every month, vital war 
demands have so far kept pace with 
this expansion. 


These are the reasons why your elec- 
trical distributor may not have been able 
to fill your orders promptly. 
Owens-Corning Fiberglas Corpo- 
ration, Toledo, Ohio. In Canada, 
Fiberglas Canada, Lid., Oshawa, 


Ontario. 


iberglas Electrical Insulations 
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Fundamentals 
of Potheads 


By C. W. SWARD 


G & W Electric Specialty Company 
Chicago, Ill. 


A hermetically sealed cable-end de- 
vice known as a pothead (a cable ter- 
minal or an end-bell) is used for 
terminating an electric insulated cable 
and for making connections to the 
wires within the cable. An important 
function is to prevent the entrance of 
moisture and leakage of cable-impreg- 
nating oil, either of which would 
eventually result in failure of the 
cable by affecting the insulation. 





TYPICAL hermetically sealed three-con- 
ductor (top) and single-conductor (bottom) 
potheads. 

To protect the cable from entrance of 
moisture and leakage of impragnating oil, 
rely on the tightness of the joints in the 
potheads rather than on the presence of 
compound within the pothead. 
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The pothead consists usually of 
three major parts: 


1. A metal bell which is fitted to 
the cable sheath to provide a moisture- 
and oil-tight inclosure and a support 
for the cable end. 

2. Connectors for joining the con- 
ductors within the cable to those out- 
side. 

3. Insulators, usually porcelain, 
for insulating the connectors and the 
bared conductor ends from each other 
and from ground. 

The insulators must be of proper 
length to provide sufficient internal as 
well as external creepage distance for 
the operating voltage. The wall thick- 
ness of the insulators is determined 
by consideration of mechanical 
strength as well as the voltage. Out- 
side connections must be properly 
spaced to prevent flashover between 
the connections. The insulators must 
be sealed where they fasten into the 
metal bell and at the top where the 
outside connections are made. 

After being assembled on the cable 
end, the pothead is filled with com- 
pound which serves as a space filler 
of high dielectric strength. The com- 
pound should extend well up in the 
porcelain bushings in order to elim- 
inate voids on the conductor insula- 
tion. Compound increases the creep- 
age resistance along the conductor in- 
sulation and on the porcelain surface, 
also enhances the insulation charac- 
teristics within the pothead between 
the cable conductors and between the 
conductor and ground. 


Equipment Potheads 


Equipment potheads are the same 
as regular (cable) potheads except 
that they are provided with flanges 
for bolting onto the equipment. 

Cables terminating in air- or oil- 
filled equipment such as transformers, 
switchgear and connection boxes 
should also have their ends protected 
by potheads (or unit hermetically 
sealed cable-end compartments). 

If the equipment is air-filled the 
pothead is necessary to prevent cable 
trouble due to loss of impregnating 
oil and due to effect of moisture-laden 
air on the cable insulation. If the 
equipment is oil-filled the pothead 
provides a stop joint, which is neces- 
sary to prevent migration of oil from 
the equipment into the cable, and vice 
versa, either of which is likely to 
cause trouble. 

On account of the hazards to work- 
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TWO METHODS of inclosing cable 
tween the end of the conduit and the » 
head. 


The one at the left uses an oversize 4 
scoping pipe and the other a split-clam, 
conduit extension. The latter is usually p 
ferred because it permits fuller use of 
available space between the equipme 
entrance and the floor or foundation & 
handling the cable during installation ayy 
for assembling the pothead. 


men and to the cable itself, it is yw 
desirable to leave the cable beyond a 
equipment pothead exposed to acc’ 
dental damage. With large equi 
ment, which cannot be raised » 


moved easily, the conduit must | 


terminated far enough from th 
equipment to permit lowering the pot 
head and bending the cable for a 
sembling the pothead on the cable. 


Guy Clamp Becomes 
Emergency Connector 







QZ 
ZZ AC fo} | Oslo]. 


/ 
Solid copper 
bonding link 





Conven tional 
3-bolt guy clamp 





The common three-bolt guy clamp 
available in most utility storeroo 
in some quantity, can be made tt 
“do” as a substitute for clamps using 
more critical material in connectin 
solid and stranded line conductors if 
the larger size. 

The trick, which was conceive 
by the Empire District Electric Com 
pany engineers, Joplin, Mo., is \ 
loop a short piece of solid coppe 
wire through both parallel groove 
of the clamp and thus provide a cop 
per-to-copper path for the curren 
from one line conductor to the othe 


August 7, 194 














ne 





or a 
am. 
rt 
nedi 
prod 









Ce 
guar 
ent 







olay 
Furt 
appli 
prote 
stati 
such 


Airpl 
Carb 
Plast 
Fabri 
Steel, 


By 
ing ¢ 
diseh 
low | 


Card 









tant 





guish 
damg 


ELE 












‘able } 
1 the pg 


size te 
'-clamped 
ually pr 
se of + 
Quipme 
ation fo 
ition an 


t is un 


yond ar 


FIRE THREATENS 


vo! So WAR PRODUCTION 


equi 


ised 9 
nust | 
ym th 
the pot 
for a inning the “Battle of Production” 
‘able. Hinvolves a lot more than a supremacy of 


materials, machinery and manpower. 

ine major fire in a central station . 

a small fire that results in crippling 
es lamage to turbines, generators, switches 
r transformers by the extinguishing 


~ 

stor medium... can halt or slow down war 
production in a dozen vital plants. 

ctor. Cardox Fire Extinguishing Systems are 





















suarding against these crippling fires in 


aaah 


al 
lamp 


central stations vital to the production 
ola wide variety of critical war products. 
Furthermore, individually engineered 
applications are on duty —in addition to 
protecting the power output of central 
clampiMstations—in important plants producing 
eroom@™msuch military necessities as: 


ade tq 
Airplanes, Aviation Engines, Aviation 


Carburetors, Airplane Part-, Engine Parts, 
Plastics, Rubber Products, Processed 
Fabric, Tanks, Tank Engines, Cold Strip 
Steel, Armor Plate, Forgings, Solvents. 


s usin 
necting 
‘tors j 


ceived 
: Com@™ By instant smothering of fire and cool- 
ing of combustibles through the mass 
discharge... at high rate of flow . . . of 
roove@iilow pressure, low temperature CO), 
a copmiCardox Systems provide the all-impor- 
urren@@@ tant advantage of fast, complete extin- 
» othe tuishment of large or small fires—without 


is t 
coppe 


damage by the extinguishing medium. 
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Today, Cardox is concentrating its 
engineering and manufacturing facilities 
on two basic activities: (1) Designing and 
manufacturing of Cardox Fire Extin- 
guishing Systems needed to make it 
possible for the Armed Forces of America 
to have more planes, guns, tanks and 
ammunition; (2) working with industry 
on plans to increase the efficiency of fire 
protection both today and after the war. 


If you would like more information, 
write on company letterhead for Bulletin 


583. 


CARDOX CORPORATION 
BELL BUILDING + CHICAGO 1, ILLINOIS 
District offices in New York + Washington 
Detroit +» Cleveland «+ Atlanta «+ Pittsburgh 
San Francisco «+ Los Angeles «+ Seattle 





*x* BUY WAR BONDS x 



































How Cardox Systems 
Protect War Industries 


e@ Timed difcharges, as needed, through 
built-in piping systems. . . supplied 
instantly from a single storage unit 
holding tons (if required) of liquid 
Cardox CO:. 

® Mass discharge of Cardox CO2 “knocks 
out”’ fire, by ... 

e Reducing oxygen content of the at- 
mosphere below the concentration 
necessary for combustion, and .. . 

e Cooling combustibles and fire zone 
below ignition temperature... 

e Extinguishing fire quickly and com- 
pletely without damage from extin- 
guishing medium. 


CARDOX— CO, Systems with 
Enhanced Fire Extinguishing 
Performance 


A.Uniformity of CO2 characteristics. 

8. Extinguishing medium with uni- 
formly greater cooling effect. 

c. Accurate projection of CO2 through 
greater distances. 

D. Timed discharges, as needed, through 
built-in piping systems. . . supplied 
quickly from a single tank holding 
tons of liquid Cardox CO2. 
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without passing through the iron of 
the clamp. The sketch shows how this 
can be done. 


Rubber Gloves Tested 
With D.C. Equipment 


A unit equipment operated from an 
a.c. circuit and supplying d.c. power 
for testing rubber gloves has been 
designed by Leonard G. Walker, engi- 


neer, Idaho Power Company, Boise, 


alte TTT TTT 


ASSEMBLY of d.c. rubber glove testing 
equipment, completely inclosed in heavy 
wire mesh; rectifying equipment is 
located in the bottom of the cabinet: glove 
testing compartment is at top 


Tiers 
ed-dd-4-4-4-4 


GLOVES under test are inserted in grounded, water-filled cans and the gloves them- 















ee 





Ammeter switches 


R, = 1,000 ohms, 25 watts, 
R, = 400,000 ohms. 5 
watts. Rs=3 megohms. 
R,= 20,000 ohms, 75 
watts, C=! mfd., 5,009 
volts. V—0.5 mil. meter 
d.c. A=0.25 mil. mete; 
d.c. 





SCHEMATIC DIAGRAM of complete connections of d.c. glove testing equipment 


and was assembled in the company’s 
shops. The tester, connected as shown 
in the diagram, uses four conven- 
tional medium-voltage power sources 
in series to supply 15,000 volts d.c. 
The special transformers for the rec- 
tifier were supplied by Thordarson. 
A General Radio Company “Variac” 
is used to vary the 240-volt input to 
the plate supply transformer of the 
15,000-volt power supply. 

During test the gloves, after wash- 
ing and sterilizing, are placed in con- 
tainers, metallic cans, filled with 
water. The gloves themselves are 
then filled with water to a level with 
the tops of the containers, the latter 
being connected to ground. Chains 
hung so as to dip into the water in 
the gloves are connected with the op- 
posite side of the circuit. The actual 
test is conducted at a potential of 


Le E ET ET 
DEEL? | 


selves filled with water; the chains dipping into the gloves connect with the high 


potential side of the circuit 
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14,160 volts d.c., equivalent to the 
peak of a 10,000-volt a.c. sine wave, 

A voltmeter indicates voltage for 
all containers, while a milliameter js 
connected in the circuit of each glove, 
there being six under test at a time. 

An advantage of direct current in 
this test lies in the fact that there is 
no constant flow of charging current 
(the glove and water on two sides 
acting as a condenser) as would be 
the case using alternating current. 
Therefore, an indication by an am- 
meter shows a leak, whereas with 
alternating current it could indicate 
charging current also. 

The auxiliary control equipment 
provides for time test cycle, electrical 
leakage measurements and safety pre- 
cautions to protect operator and 
equipment. 

In operation, if any glove fails, the 
circuit is automatically tripped out 
so as not to injure equipment. Then 
the voltage is lowered to a very low 
value and the circuit closed again. 
This low voltage causes flow of cur- 
rent through the milliameter, though 
not enough to injure it. The mil. 
liameter then registers, showing which 
glove is defective. 

In the illustration of the complete 
equipment the containers are neat 
the top of the cabinet, over which is a 
wire mesh cover. It is only after the 
cover is let down and locked in place 
that the potential can be applied. by 
means of a special switching mecha- 
nism operated by the lock. This makes 
it impossible for the operator to come 
in contact with live parts, all the rest 
of the cabinet being also inclosed 
with heavy wire mesh. 
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Rockbestos A.V.C. Power Cable—600 to 5,000 Volts— 

s, the No. 18 A.W.G. to 1,000 MCM 
| out Underwriters’ and N.E. Code, Type AVA—maximum = 
Then operating temperature 110° C. 
; low 

gain. Permanently insulated Rockbestos A.V.C. wires, 

cur- cables and cords, developed for trouble-free opera- 
ough tion under severe operating conditions such as in 

mil- circuits that run around steel mills, soaking pits, 
ek hot forging presses, boilers, steam tunnels, etc. 
are available in a wide range of sizes and types. 
ae Special wires for unusual applications will be 
P designed to meet your requirements. Rockbestos 
-— Research will gladly assist you in the selection of 
1 18 a the right wire for that difficult wiring problem. 
r the Write nearest branch office or: - 
F “a Rockbestos Products Corp., 906 Nicoll St., New Haven, Conn. 
DY 
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come 4k. ~ . e 
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‘ rr vd r N 7 © ‘ 
ae For VICTORY invest in War Bonds Qamme” ‘he Wire with Permanent Insulation | 
EW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO SEATTLE, rORTLAND, ORE. 
943 LECTRICAL WORLD @ August 7, 1943 (497) 93 





5) SSRI a 


sen IES I ls 





a —————————————e_e V3 273; 2;°—;V/2; VV}; R888 R005 R08 A088 Re Re a By 


SUBSTATION INSPECTION, MAINTENANCE 


As a guide and reminder to op- 
erators and others concerned in 
keeping substation equipment in 
good order and condition, this gen- 
eral inspection and maintenance 
schedule was recently drawn up for 
the system of the Virginia Public 
Service Company. The system con- 
sists of several divisions, each re- 
sponsible for operation and mainte- 
nance within the division and with 
over-all supervision by the general 
operating office. Since adequacy of 
inspection and maintenance is a 
matter of local responsibility, each 
division had built up its own meth- 
ods and practices for this impor- 
tant work. Naturally there were 
variations in routines between divi- 
sions. 

This schedule was erected to 
compose these variations and thus 
to facilitate over-all system opera- 
tion. 


POWER, POTENTIAL AND HIGH-VOLT. 
AGE INSTRUMENT TRANSFORMERS 


1. General inspection, at intervals not 
exceeding one year or less if necessary. 


(a) Test oil and filter if necessary. If 
chemical analysis appears necessary send 
one quart sample to designated testing 
laboratory. 

(b) Check temperature indicators and 
clean oil level gauges. 

(ec) Check cooling equipment. 

(d) Clean bushings. 

(e) Check oil valves for leaks and 
drain off any water. 

2. Overhaul, at intervals not exceeding 
five years. 

(a) Insulation test (windings and bush- 
ings). 

(b) Check transformer numbers, bush- 
ing numbers and tap changer positions 
against card records. 

(c) Inspect ground, bus connections, 
terminals, etc. 

(d) Test bushing oil and ground re- 
sistance. 


OIL CIRCUIT BREAKERS 
(22,000 Volts and Above) 


1. Inspection interval, not exceeding one 
year; also when necessary, depending on 
operating duty. Dispatcher will be re- 
sponsible for records and inspection in- 
tervals. 

(a) Inspect mechanism and contacts. 
(b) Test oil and filter if necessary. 
(ce) Clean bushings. 


2. Bushing insulation test and test bush- 
ing oil, approximately five years. 


OIL CIRCUIT BREAKERS 
(Below 22,000 Volts) 


1. Set up record of O.C.B. inspection 
and operations. Division engineer will be 
responsible for records and inspection in- 
tervals. 

2. Inspection interval, not exceeding 
three years; also when necessary depend- 
ing on operating duty. Variations in type, 
interrupting capacity and duty require 
individual attention for inspection in- 
terval. 

(a) Inspect mechanism and contacts. 

(b) Test oil and filter if necessary. 

(c) Clean bushings. 


STATION AND LINE VOLTAGE 
REGULATORS 

1. External inspection interval not ex- 
ceeding one year covering following 
items: 

(a) Complete inspection and lubrica- 
tion. 

(b) Check operating mechanism. 

(c) Check no load voltage setting. 

(d) Check contact making voltmeter. 

(e) Test oil and filter if necessary. 


LIGHTNING ARRESTERS 


Oxide film—Inspection interval not ex- 
ceeding one year. (See Engineering De- 
partment Operating Instructions No. 160) 

Thyrite—Inspection interval not exceed- 
ing five years. 

Auto Valve—(Before 1939) Inspection 
interval not exceeding one year. Auto 
Valve—(After 1939) Inspection interval 
approximately five years. 

1. Overhaul. 

2. Test grounds electrically and me- 
chanicallv. 


CABLES 


Inspection interval one year. 

1. Check ampere loading and tempera- 
ture. : 

2. Insulation test. 

3. Clean manholes. 

4. Check pot heads and terminals. 

5. Check sheath grounds. 


CONSTANT CURRENT TRANSFORMERS 
1. Visual inspection every six months. 
(a) Check guides and stops. 

(b) Clean plugs and check connections. 

(c) Check ampere loading with trans- 
former rating. 

2. Overhaul, at intervals not exceeding 
five years. 


DISCONNECT DEVICES AND 
BUS STRUCTURES 
Inspection interval approximately one 
year (during prearranged interruptions 
for other work). 


1. Inspect single blade disconnec::, 

2. Inspect, lubricate and adjust gan, 
operated disconnects and pole y, 
switches. 

3. Inspect flexible shunts and flecxi}), 
leads on air break switches, disconnec, 

4. Inspect H. T. and L. T. fuses, fuy 
clips and cutouts. 

5. Inspect bus support insulators anj 
bus connections. 


SYNCHRONOUS CONDENSERS 


1. Monthly or as needed. 

(a) General inspection and cleaning, 

(b) Inspect commutator and brushes, 

2. Inspection interval not exceeding 
one year. 

(a) Lift end shields, inspect and blow 
out windings. 

(b) Megger windings. 

(c) Check bearings. 


ROTARY CONVERTER 


1. Monthly or as needed. 

(a) General inspection and cleaning. 

(b) Inspect commutator and brushes, 

(c) Blow out windings. 

2. Inspection interval not exceeding one 
year. 

(a) Megger windings. 

(b) Check bearings. 

(ce) Paint if needed. 


GENERAL NOTES 


1. New oil should have dielectric 
strength of about 28 kv. Oil with dielee. 
tric strength below 25 kv. should not be 
used until filtered; (28 and 25 kv. based 
on adjustment of test results for applied 
voltage). Spark gap shall consist of two 
disks, 1 in. diameter with flat faces and 
square edges spaced 0.1 in. Oil that ha 
been used in oil circuit breakers shall 
not be used in transformers, regardless of 
test value. Oil of different grades shall 
not be mixed and in general old oil shall 
not be added to containers with new oil. 

2. Test all substation grounds, making 
sure all grounds are tied together and 
that fences are tied into ground. Improve 
grounds of greater than 5-ohm resistance. 


ATTENDED SUBSTATIONS 


1. Complete and thorough inspection by 
the operator once each shift. 

2. Special instructions—every hour the 
operator must take transformer tempers 
tures and check transformers and oil 
circuit breakers for oil leaks. 

3. Inspection by division engineerin 
employees at every three-month interval. 


UNATTENDED SUBSTATIONS 


1. Inspection by division engineerin: 
employees at three-month intervals. 

2. Inspection by local serviceman, line 
foreman, district manager, district eng’ 
neer or other responsible division em 
ployee, once a week or oftener. 
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PirtTyY VEARS 

OF QUALITY IN THE 
MANUFACTURE OF 
ELECTRICAL EQUIPMENT 
FOR CIRCUIT PROTECTION 
*& 1893-1943 * 
SHAWMUT IS 
THE WORD 


FOR FUSES 





THE CHASE-SHAWMUT COMPANY 


NEWBURYPORT, MASSACHUSETTS 


1343 
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D.C. on Live A.C. Bus 
to Locate Grounds 


By W. C. NODDINGS 


Master Mechanic and Electrical Engineer, Rari- 
tan Copper Works, International Smelting and 
Refining Company, Perth Amboy, N. 3. 


By superimposing direct current on 
“live” a.c. power lines a ground may 
be located in a very short time and 
with little expense or difficulty. The 
method can be used to advantage on 
industrial plant low-voltage distribu- 
tion systems where there are many 
circuits tied to a common bus through 
oil switches, none of which could be 
opened without seriously interfering 
with plant operation. This method 
has been found to work best with a 
solid ground, but many times even an 


ground--+= 
| DC. return 
—-P---5 








at any convenient point on the system. 

Amount of direct current is ad- 
justed to approximately 100 amp. as 
indicated by a d.c. ammeter in the 
generator circuit. If the generator has 
a separately excited field controlled 
by a potentiometer rheostat the switch 
connecting the d.c. generator to the 
a.c. line can be closed with about 10 
volts on the generator and the voltage 
then raised until the direct current 
reaches 100 amp. 

When the generator switch is closed 
the direct current flows on the “live” 
a.c. power line, seeking the ground 
return circuit, just as it would if there 
was no alternating current in the 
power lines. Wherever the direct cur- 
rent encounters an alternating cur- 
rent, the former is merely superim- 


/ 600- volt 
(safety switch 


Ground 
detector 
lamps 


res.less 
than lohm 


110 or 230 
volts ac. 


CONNECTIONS for superimposing direct current on live a.c. bus to locate ground 


intermittent ground becomes solid 
when direct current flows in the 
circuit. 

The ground-locating method ex- 
plained here has been used success- 
fully many times at the Raritan Cop- 
per Works plant of the Interna- 
tional Smelting & Refining Company, 
Perth Amboy, N. J., often locating 
grounded spots in conduit circuits. 

Referring to the illustration a 440- 
volt, three-phase power bus has a 
number of feeders connected through 
oil switches that can seldom be 
opened while in service. Consider a 
ground occurs on the system, indi- 
cated by all lamps being dark in the 
A leg and by lamps being brighter 
than usual in the B and C legs of the 
ground indicator on the main bus. 

A motor-generator set is used to 
supply direct current for locating the 
ground; the negative side is solidly 
grounded and the positive side is con- 
nected through a suitable switch and 
fuse to the grounded phase conductor 
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posed on the latter in that part of 
the circuit. 

There will be practically no alter- 
nating current flowing through the 
d.c. generator as there will be very 
little a.c. voltage drop between the 
tap T and the unknown ground G. 

The direct current superimposed on 
the live a.c. lines may be followed 
by using a compass or a magnetized 
needle hanging on a thread. Wher- 
ever direct current is flowing in the 
line the needle will deflect in opposite 
direction on the top and bottom of 
the wire. The other two a.c. lines will 
not affect the needle, so a man can 
thus follow the direct current along 
the line as fast as he can walk to the 
ground at point G. A current as low 
as 5 amp. can be followed with the 
needle, but 60 to 100 amp. will be 
about the correct amount for the best 
results. 

Flow of direct current can even be 
followed when the conductors enter a 


conduit. If the conduit is grounded 
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on steel work all along, it i- pos 
to go to the exact grounded sp¢ 
the conduit is grounded at , | 
places, it is a little difficult to 4, 
mine where the current |:aye, 
wire and starts flowing in the con 
However, by using 100 amp, , 
many times it is possible to | ocat, 
exact grounded spot, by feeling {, 
warm spot on the conduit in the yj, 
ity of the suspected area. As soo 
the ground is located, it is not ; 
turbed until the d.c. generator jg 
the line. 

Although this method for loca 
grounds has not been tried on 24 
volt circuits, there would be no hy 
tancy to do so, but then an oil syj 
and a D & W oil fuse should be y, 
in the “hot” line of the d.c. generg 


~~ 















Series Capacitors— 
Where Place? How Bic 


Effect on Equipment*—Ix 
By S. LUBIN 

Engineer, REA Technical Standards Divisis 

Introduction of a series capacit 
may sometimes cause “self-excitatis 
of induction motors supplied by | 
line. This can be eliminated 
shunting the capacitor with a hi 
resistance. The loss introduced 
such a resistance is generally \ 
than 10 percent of the line | 
However, the “self-excitation” of i 
duction motors on distribution 
cuits due to series capacitance is 
rare condition, since the existence 
other loads between the capacitor 
induction motor produces the sa 
effect as shunting the capacitor wi 
a resistance. Judicious location 
the capacitor so that some load ints 
venes between it and the inducti 
motor can nearly always prevd 
“self-excitation.” In general, wh 
the capacitive reactance is less th 
one-half the system short-circuit 
actance “self-excitation” will not « 
cur for a normally loaded inducti 
motor. 

In the case of synchronous 
chines “hunting” may result. 1h 
can be either eliminated or reduc 
by proper location of the capacito 
Conditions for proper location a 
methods for their determination 
beyond the scope of this series. 
manufacturer should be consulted { 


* Final installment of series, which begen 
the April 17, 1943, issue of “Electrical World 
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SCIENTIFIC and TECHNICAL SERVICES 


For many years the staff of 
this organization has served 


industry, both great and small — 


LARGE INDUSTRIES HAVING RESEARCH LABORATORIES 
find these independent technical services to be of value in supplementing 


their own research... 


SMALL INDUSTRIES LACKING RESEARCH LABORATORIES 
find in them an acceptable equivalent . . . and are thus relieved of the cost 
of maintaining research departments. But research facilities are available 


to them when, as and if required. 


FEES ARE PAID ONLY FOR WORK PERFORMED 


KNOW-—BY TEST ————_—_—_—————_—_——_« 


Electrical Testing Laboratories, Inc. 


HEADQUARTERS AND LABORATORIES 
2 EAST END AVENUE AT 79th STREET* NEW YORK 21, N. Y. 
BUTTERFIELD 8-2600 


acito CTRICAL AND GENERAL TESTING . INSPECTIONS . RESEARCH ° CERTIFICATION 
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CLARE Type K d.c. 
MATT EC met bg 





+ 


HERE IS A “CUSTOM-BUILT” RELAY 


fev 99,000,000 Grerczina 


Here is what “custom-building” means in terms of long life 
and rugged dependability. 


This is a Clare Type K d.c. Midget Relay, still in good mechan- 
ical and electrical condition after 59,448,200 operations. ‘It 
has been used for “‘pulsing” relays, set for 16 operations per 
second, energizing a secondary relay having a 90 ohm coil 
operating on 28 volts. 


This tiny relay, measuring only 114” x 14%” x 13/16” and weigh- 
ing approximately 124 ounces, is “‘custom-built’’ into a solid, 
compact unit, employing no anti-vibration springs, no bear- 
ings to rattle loose—‘‘custom-built’” to do a specific job and 
to assure the accuracy, ruggedness and serviceability which 
that job demands. 


That principle of “custom-building” relays avoids the rigid 
limitations of ordinary relays and assures the flexibility of 
application so important in modern designing. And ‘“‘custom- 
building” relays is meeting design requirements of today in 
such a way that the requirements of tomorrow will develop 
naturally through the application of the same basic principle. 


As you develop new applications, let our engineers “custom- 
build” the relay that meets your specific requirements. Ask for 
the Clare catalog and data book. C. P. Clare & Co., 4719 Sun- 
nyside Ave., Chicago, Ill. Sales engineers in all principal 
cities. Cable address: CLARELAY. 


CLARE RELAYS 


“Custom-Built” Multiple Contact Relays for Electrical, Electronic and Industrial Use 
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this information when capacity 
stallations are planned on 4 , 
including synchronous maching 


Soldeting Iron Used 
as a Soldering Pot 


Adaptation of standard solde 
ifons and small soldering pots 
facilitated the production of 
instrument-type motors in one 
General Electric Company’s pla 
The irons are saving materials, 
cause they present only a very a 
area for oxidation. 

The improvised solder pot, w 
was developed by R. H. Bainbri 
a foreman, is easily built. A stand 
medium-size soldering iron tip 
faced off flat and drilled with « 
in. diameter hole, ? in. deep. This But 
is reassembled to the soldering img... 
The iron is then mounted vertic@..4 } 
in a hole in the bench so that thefBnspo 
projects about 2 in. above the fe we 

The mounting is made perma Mr. 
by the use of a standard pipe niggjAugu: 
locked from the top with an ele 
cian’s conduit bushing and from 
bottom with an electrician’s lock 
The iron is held in the bushing 
three setscrews which clamp that } 
body of the iron proper. 

Only the insulation contained 
the iron itself is required for efici 
operation. A perforated sheet-m@deale 
guard which encircles the exp 
tip permits free circulation of 
about the tip, eliminating the po 
bility of overheating the solder, 
at the same time assures complete 
erational safety by guarding aga 
accidental contact with the hea 
tip. 
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ull Loads...Short Hauls 


g with No Time Out 


— — tn am oem 


Two Years’ Drivin 


.and fhis FWD is still going strong 


bp-and-go short hauls day afer day, with 12-ton loads, is 
ugh test for any. truck. 

But this FWD in Appleton, Wisconsin, has been on the 
for two years in just that kind of service. This FWD is 

ed by P. J. Heenan, owner and operator of the Eastern 
nsportation Co. “Not since we purchased this truck 
ye we been tied up or lost time,”” writes Mr. Heenan. 

Mr. Heenan purchased this FWD truck (a T-26 tractor) 
August, 1941. It-is used daily on Eastern’s Manitowoc- 
pleton run. In over 50,000 miles, the gasoline economy 
this short haul averaged 4.6 to 5 miles per gallon, with 
ds up to 12 tons. 

Extra ruggedness and dependability are built into FWD 
cks. Owners know that FWD’s never become “orphans” 
that progressive interchangeability of vital parts keeps 
D's in service far beyond normal expectancy. 

The full-powered traction of four driving wheels is 
al for today’s transportation tasks. See your FWD branch 
dealer and get the whole story. 


1E FOUR WHEEL DRIVE AUTO COMPANY 
CLINTONVILLE, WISCONSIN 
Canadian Factory: Kitchenex Ontario 























Mr. P. J. Heenan, | 
owner and oper: 
ator of the east- 
ern Transporta- 
tion Co., keeps 
in touch with 
operations. He’s 
always ‘‘on the 


go, ‘like his FWD. 
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SIMPLIFIED 


FOR QUICKER SELECTION .. . EASIER 
ORDERING .. . QUICKER DELIVERY: 










To fit the widely varying catalog requirements of Motor and Control buyers, new Westinghouse 
Buying Data is available in both bound and loose-leaf form. 







@ Bound books are suitable for use of the majority of motor and control buyers. They contain prices 
(correct at time of issue and satisfactory for estimating purposes throughout the books’ life), dimen- 
sions, application data and descriptions. They are indexed . . . of standard 814"' x 11" size, thin 





















enough for convenient use... will lie flat... include the following: o 
“MOTOR BUYING DATA”—covers popular “CONTROL BUYING DATA’’—lists a wide Ce 
types and ratings of Motors (up to 100 hp), variety of controls and accessories for d-c, single- er 
Gearmotors and M-G Sets... 180 pages, 5 phase, squirrel-cage and wound rotor motors... D 
index tabs . . . 800 illustrations. 276 pages, 7 index tabs. . . 1200 illustrations. né 
N 

@ Motor and Control Loose-Leaf Book. This is for the use of large-scale purchasers and is “tailored” 0: 


to meet the needs of the individual buyer. It contains more complete product listings than the bound 
books, plus a wealth of information on special features required for specific industries. Pricing data 
is always kept up to date by the issuance of new price supplements. 














+ - time saved in selection and ordering . . . use of standard instead of special equipment . . . means faster deliveries 
and more man-hours available for war work. 
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“More work from fewer man-hours”’ is one of America’s 
eatest needs today, for every hour saved is another step 
ward Victory. 





Consequently, Westinghouse takes pride in introducing 
w, simplified Buying Data, which enables you to select 
nd purchase the proper motor and control for your job— 
one-half the time! 


Designed to meet wartime requirements, this new data 
based upon a nationwide survey of 800 motor and 
trol buyers in 39 industries . . . designers, estimators, 
chasing agents, consultants, engineers, operating 






R tives. In addition, it reflects the preferences and 

. pinions of more than 500 Westinghouse motor and con- 
ol representatives. 

3€ Data, as presented, is striking in its newness. It’s easier 


bread, easier to understand, and easier to use than any 
fered previously by any manufacturer. Outstanding 
5 matures are: 


Arrangement to fit buyers’ needs. 

Only pertinent buying data included—all surplus 
detail eliminated. 

€ Complete application data to eliminate selection 
errors. 

Directory of standard equipment designed to elimi- 
nate need for specially-built motors and control. 
New index system for quick product selection. 
Ordering data listed in brief, simplified form. 


Westinghouse 


PLANTS IN 25 CITIES... 











] 
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THAT REDUCES 


ORDERING TIME 





A 


HERE’S HOW TO GET THIS NEW 
BUYING DATA 


If you are a buyer of Motors and Control, chances 
are that you have already received this new data 
by mail. 

However, if you have not received your copy, 
write, wire or phone your nearest Westinghouse 
district office (distribution will be made through 
district offices only—no mailings from the Westing- 
house Headquarters at East Pittsburgh). Westing- 
house Electric & Manufacturing Company, East 
Pittsburgh, Pa. J-90484 
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Yet It Saves Much Steel 
and Copper In Conformity 
with WPB Limitation Order L-273 


On Feeder runs, BullDog’s Ventilated Type LO-X 
Duct puts more power through to branch circuits 
with less voltage drop. The screened casing not 
only improves appearance but prevents excessive 
heat—cuts weight—conserves a maximum of criti- 


cal materials. 


At the same time, Ventilated LO-X shares all 
the basic advantages of BullDog BUStribution Duct 
design. It is quickly and easily installed—has full 


asset value—is 100% salvable. 


LO-X Ventilated Bus Duct for Main Feeders is 
available in the new WPB ratings of 800A, 1000A, 
1600A and 2000A. Single-phase, 3-phase, 


1350A, 


and 3-phase 4-wire; 600 Volts or less. 





Flexible Light and Power 


(Above) This shows a Branch Circuit run of BUS- 
_ tribution DUCT with circuit protective devices 
plugged in at points most convenient to the ma- 
chines they energize and protect. Each 10-ft. section 
of plug-in duct has 10 outlets for the insertion of 
these plugs, which can be readily moved with the 
machines and instantly plugged in at any other able. 
desired location. It is 100% flexible and salvable. 


Capacities available under new WPB 
standards are 250A, 400A and GOOA 
for branch runs of Plug-in Bus Duct. 


@ 
MANUFACTURERS OF a complete line of Vacu- 
Break Safety Switches, Panelboards, Switch- 


boards, Circuit Master Circuit Breakers and 
BUStribution SYSTEMS. 


You SAVE when you SPEND on WAR BONDS 
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Plug-in Type 
for Branch Circuits 





(Right) End view of a branch 
circuit plug mounted on a 
bus duct section. Note how 
the copper “contact fingers” 
of the plug, inserted through 
a plug-in opening in the 
duct casing, clamp over the 
busbars in the duct. 

Wiring between plugs 
and machines is made in 
short runs of rigid or flex- 
ible conduit. 

Plugs may be of the 
fusible switch type or auto- 
matic circuit breaker type 
and are readily interchange- 
Capacities: 30A to 
600A; 600 Volts or less. 


OG 


ELECTRIC PRODUCTS CO. 


Detroit, Michigo” 


{ 
gq Electric Products of y 
Toronto, Ontario 


Field Engineering Offices 
in All Principal Cities 


BullDo 
Conada, itd., 
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Unreeling Device 
Regulates Bar Stock 


By LAWRENCE G. BERGSTROM 


Westinghouse Electric & Manufacturi Coie 


Mansfield, Ohio 


Cutting and straightening of sp, 
commutator bars can be done y; 


little or no special attention |,y , 


chine designed for use in the Vy 


field, Ohio, plant of the Wesling 


Appliance Division. For econo 


reasons the copper bar stock jg { 
Approximatd 
5,000 segments per hour can he ¢ 
Six different gj, 
can be handled by the machine w; 


nished on a reel. 
and straightened. 


its present complement of rolls, 


Pe 


operates switch arm and motor, and e 


inates back pull on stock paying olf 
top of reel to straightening rolls on cut 


machine 
sary to 
while a knife cuts off a segment. T 


stopping and _ starting 
caused a jerky motion on the r 


which caused the reel to over-tra\ 


and unwind too much copper, of 
resulting in tangled copper and 


duced output of the  straighteni 


machine. 

To eliminate this trouble a sta 
ard unreeler was redesigned to op 
ate in co-ordination with the ! 
chine. This unreeler is shown in 
accompanying illustration. 

A loop of the bar stock is pass 
under an arm which operates a Mm 
cury switch controlling the + 


motor used to drive the mechanis! 


August 7, 19 


how 










In processing the bars it is neg 


LOOP of commutator bar stock below 1 


stop the travel of the ! 
stock through the straightening rol 


forme! 
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the straightener pulls the bar) “LYBRI-TACT” PORCELAIN TUBE RHEOSTATS 


rough the roll the bar loop becomes | 
ck aller and lifts the switch arm and | | s 
bts the motor, to unwind the bar 

TROM m the reel. As the reel turns and 
Compl. bar unwinds the loop becomes | 

ver, ietting the switch arm drop 
shut off the motor. 

ne wi The motor operates intermittently 
gs to maintain the bar loop at a | 
edetermined size, which eliminates | 
hack pulling on the straightening 

‘is, Speed of the motor is cut down 

the use of a small reduction 
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i Safer Way 
» Transfer Taps 


For transferring single - phase 
anch line connections from one 
ase to another, in balancing the 
hase loads on feeders, Wisconsin 
ectric Power Company linemen 
nd that a small, portable oil-filled 
ansfer switch is helpful and a lot 
fer than breaking and making the 
hase connection by hand. The trans- 


- 
| 


Portable oil Filled 
transfer switch 







LL portable oil switch as used for 
nm cul@™onsferring branch line taps from phase 
phase 





Ty 


ay, 
@ES( SILT SEE, 

1 71fL¢ Ar a) 
tse 


he iMler switch they use weighs 50 lb. or 
g rolls. In essence it is a single-pole, 
it. TiMouble-throw switch operating under | 
rmetml. | 
e rel As shown, the center pole is con- 
r-trawmected to the phase side of the branch 
. ollfin. The two other terminals are 
nd @™nnected one to the phase feeding 
itenif/™™e branch (shown dotted); the 
ther, to the phase that will feed the 
stai™ranch (shown solid). With the 
) op@@vitch closed to parallel the existing 
e ™™@onnection the jumper is cut. The 
in Witch is then thrown to the other 
sition and the new jumper is in- 
pasf™ulled, completing the transfer. 
a @i Thus the customers suffer no out- 
@eees. They are, in fact, unaware that 


) work is being done on their lines.| “JAGABI” COMPRESSION-CARBON RHEOSTATS | 
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Industrial e 





Links War Effort 
to State Economy 


Through the medium of an ama- ° 


teur motion picture in color, entitled 
“Oklahoma Gears for War,” the Pub- 
lic Service Company of Oklahoma by 
combining a pictorial record of the 
company’s electrical facilities with a 
broad and graphic story of what 
Oklahoma industry and agriculture 
are doing to win the war is telling 
the people of the state about its con- 
tributions to the war effort. 

Emphatic testimonial that the pic- 
ture is doing the job is seen in at- 
tendance records. Since January 30, 
1943, the picture has been shown to 
122 audiences totaling 27,800 per- 
sons. The picture is already booked 
into summer months, according to 
announcement of J. P. Arnold, head 
of the company’s public affairs de- 
partment. 

“Oklahoma Gears for War” is a 
1,100-ft. picture, 16 mm., and runs 
34 minutes. It is enlivened by occa- 
sional music, contains some silent 
titles and is supplemented with a de- 
scriptive talk explaining the processes 
in detail. 

The picture opens with an exterior 


Commercial e Rural . 





OAD SERVICING 


Residential 


shot of a power station. From a pile 
of coal, coal is picked up and goes to 
a battery of furnaces. The audience 
next is shown the inside of a turbine 
and then taken to a substation, where 
the energy begins its trip to the home. 

Fortification of electrical service 
through use of three fuels—all Okla- 
homa products—is stressed. Differ- 
ent plants, substations, transmission 
lines of the company, a short sequence 
explaining the underground system 
and a picture of officers of the com- 
pany visiting a home service kitchen 
are included. A hot stick sequence 
has proved exceptionally interesting. 

The audience then is taken to a coal 
mine, where electrically operated 
shovels dig coal. Oil wells and oil re- 
fineries, electrically operated, follow. 
Manufacture of oil field tools, glass 
jars, brick, lead and zinc are por- 
trayed in detail. 

Other industries visited include cot- 
ton production, a paint factory, flour 
and feed mill, cement mill, sawmill, 
bakery and packing house, chicken 
hatchery, electric milking and _pas- 
teurization, soft drinks, newspapers. 

Tying the picture further to the 
war effort, the method by which scrap 
and junk finally find their way into 
a gun or a bullet or a weapon of war 





SCENE IN A COAL MINE—Both strip mines and slope are shown. This scene shows an 
“avenue” deep in a mine, with an electric cutting machine at the right. The company 
has facilities for using 180,000 tons of slack coal, from Oklahoma mines, each twelve 


months 
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OF SPECIAL INTEREST to laymen audi. 

ences is the hot stick continuity, which 


shows a crew of men using the sticks on 
a 33,000-volt line 





is shown, from the pressing of auto. 
mobile bodies and other metal into 
small bales to the furnaces, where the 
metal is heated by electricity and 
poured into molds. 

Other highlights of the picture not 
directly related to the industry, but 
of current and news value, are pic- 
tures of a federal Indian hearing, a 
cowboy statesman, and full detailed 
pictures of the inauguration in Janu- 
ary of Oklahoma’s Governor, Robert 
S. Kerr. 

All photography was done by the 
company’s own staff. Narration of 
the picture to audiences large and 
small, in hamlets and cities served by 
the company, is also done by mem- 
bers of the public affairs staff of the 
company. Sufficient footage was taken 
to permit showing of extra film with 
local color and local personalities in 
the various districts where the picture 
is shown. 

Supplementing the company’s story 
of itself and Oklahoma industry in 
the war, neat booklets prepared by 
the company’s advertising department 
giving information on Oklahoma‘ 
agricultural and mineral resources 
and manufacturing facilities are dis- 
tributed to those who attend the meet- 
ings. 

The picture, because of its general 
appeal and because of intense inter 
est generated by the war production. 
now is touring the company territory 
of eastern Oklahoma and day by day 
is becoming more and more in de- 
mand. 
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WAGNER PRODUCTS | 


UNIT SUBSTATIONS 


are doing their part in the production of steel, synthetic 
rubber, oil, and other. vital materials 


The Unit illustrated above is installed in a synthetic rubber plant. The transformer has a two- 
position liquid-filled disconnecting switch on the high-voltage side which is equipped with 
low-voltage interlock. The low-voltage side is equipped with air-break circuit-breakers elec- 
trically or manually operated, ground indication lights, voltmeters, ammeters, and ammeter 
test blocks. Unit has one main breaker, one tie transfer breaker, and four feeder breakers. 


For Complete Information on Wagner Unit Substations write or phone the nearest Wagner branch office. 


Wagner Electric Corporation 


6456 Plymouth a a ane 14, Mo., U.S. A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 


~ 
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New 


$1,000 IN WAR BONDS IS 
MONTHLY AWARD FOR 
BEST NUTRITION IDEAS 


Government Specialists to Act 
as Advisers and Judges 


A $25.00 War Savings Bond will be awarded 
each month by Kelvinator to each of the origi- 





Dr. M. L. Wilson 


the home-front problems fac- 
ing housewives today, impor- 
tant government food and 


nators of the forty best ideas 
submitted in Kelvinator’s 


new “Wartime Idea Exchange’’ 


Project. 

Because thisnew Kelvinator 
program represents such an 
important 
and funda- 
mental con- 
tribution to 
the war 
effort, and 
particularly 
in view of 





nutrition experts who are P®. Louise Stanley 
working on these same prob- 
lems have been happy to lend their aid and 


G. E. Farrell 





counsel. As a result, Kelvina- 
tor has selected a Board of 
Judges to choose the fort 
most helpful ideas each iment 
—and to act as a Board of 
Advisers, as well, in setting u 
the monthly projects which 
will be of greatest currentinter- 
est to the women of America. 
The nationally-known spe- 
cialists who form Kelvinator’s 
Board of Judges are: 


Dr. M. L. WILson, Nutri- 


tion and Food Conservation 
Chief, Nutrition and Food 
Conservation Branch of the 
Food Distribution Adminis- 
tration, Washington, D. C. 

Dr. LovuIse STANLEY, Spe- 
cial Assistant to the Admin- 
istrator, Agricultural Research 
Administration, Washington, 
Dist. of Columbia. 





GeorcE E. FARRELL, Prin- Gettrude Warren 
cipal Agricultural Specialist, 





Mrs. P. L. Crowlie 
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United States Department of 
Agriculture, Washington, D.C. 

Miss GERTRUDE WARREN, 
Senior 4-H Group Organizer, 
Specialist in Extension Ser- 
vice, United States Depart- 
ment of mae ash- 
ington, 

Mrs. Puitiep L. CROwLIE, 
Ty ame — Housewife, 

Office Price Administra- 
tion, Washington: D.C 























Another Example of Kelvinatoy 


“Wartime Ide 
Announcer 


Kelvinator Is Building Now 
For Post-War Business 


The tremendous amount of consumer | are the finest source of practical ney 
good will that accrues to Kelvinator |ideas for solving these problem 
and Kelvinator merchants through | Kelvinator’s contribution is bring 


the new “Wartime Idea Exchange” ing the two together. In performiny 


Project will pay sound dividends, valuable service today to our go 
when Kelvinator again has merchan- 


dise to sell. Today housewives need 





EF 


elvin 
mnoul 
‘ernment, to Home Economists anjiune t 


; ion’s h kers, this Keggyt4™ ' 
all the help they can get with the eee hange 


new problems that arise in feeding vinator program will have the eve ng ho’ 
their families and conserving house- tual result of building post-war ele Be 
hold equipment. Home Economists | tric range and refrigerator sales, det 
nonth 
9 hon 
1,000 


NATION’S HOUSEWIVES, KELVINATOR By. 


g ho 


DEALERS 10 BENEFIT e 


Through this Kelvinator program, | the first monthly project assigned wt 


the housewives of the nation will| will be published in the month ric 
receive the full benefit of the alert | bulletin, ‘Helps for Homemakers. Biinsert 
minds of the Home Economics pro- | The timeliness of these ideas of thqpublic: 
fession, as their training and profes- country’s experts on home problemggprfes 
sional skill are brought to bear on will make this an eagerly sought fo ie 
the wartime problems confronting | item by housewives in every com...” 
homemakers daily. | munity. For Kelvinator retailersti§pinute 

The best ideas of the nation’s the bulletin provides an ideal meangjmonth 
Home Economists on such typical of giving a vital wartime service q@™poble 
subjects as ‘‘Aids to Home Preserva- consumers, and building future goo 
tion of Fall Vegetables and Fruits,” will for them. 





SCRAP IS POWER 


Cooperate With Your Industry! Salvage All Inoper- 
ative Parts Containing Critical Materials . . . Put 
Vitally- Needed Scrap Back Into the Scrap TODA Y! 
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atom EeETAIL-MINDED ACTION 


change” Project 





dor Home Keonomists' 


W BEALERS WILL DISTRIBUTE TO HOMEMAKERS 
SS] BEST IDEAS OF LEADING HOME ECONOMISTS TO 
en FURTHER GOVERNMENT NUTRITION PROGRAM 


elvinator, through its Kelvin Kitchen, 
r OV nounced to Home Economists in 
ne the inauguration of a new pro- 
ram called the “‘Wartime Idea Ex- 
hange’”’ Project. Designed as a clear- 
bg house and stimulant for outstand- 
ng new ideas on nutrition and con- 
prvation to further the government’s 
ational program, the plan calls for 
nonthly projects of immediate interest 
» homemakers, and the awarding of 
1,000 in War Savings Bonds for the 
orty best ideas originated by lead- 
g home economists on the subjects 
signed. 


Monthly «Kelvin-Gram” 


e promotion plan is built around a 
monthly bulletin, the ‘‘Kelvin-Gram,”’ 
hich will be published as a four-page 
insert each month in one of the leading 
ublications of the Home Economics 
profession, ‘“‘What’s New in Home Eco- 
homies.” In addition to announcing the 
hew project of the month, the ‘‘Kelvin- 
ram” will carry two pages of last- 
minute Washington news notes of the 
month’s outstanding home-front food 
problems of especial interest to Home 


















ers. 
f th 








it fo 

















Monthly Bulletin for Home Economists and Homemakers 


Economists, together with suggestions utilities for use in their direct contacts 
from the Kelvin Kitchen for meeting | with consumers. In addition, these 
and presenting these problems to the | ideas will be sent to 700 radio stations 
nation’s homemakers. ‘for use on their daily domestic science 
Special Bulletin for Retailers’ Use and women’s programs. , 

The nub of the plan from the dealers’|} Announced in the June issue of 
viewpoint is the publication of the out- | ““‘What’s New in Home Economics,” 
standing ideas received from each |the first project has already aroused 
monthly ‘‘Wartime Idea Exchange’ | great enthusiasm and every mail brings 
Project in a pamphlet entitled, “Helps |ideas for the Exchange Project and 
for Homemakers.”’ These will be avail- | requests for additional copies of the 
able to retailers, Home Economists and ‘‘Kelvin-Gram.” 
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“You can get ANY 
Grounding 
Connector— 





—in the COMPLETE line.” 


The pictures below can only give 
you an idea of the variety, because 
Penn-Union makes ALL good types. 

Write us for any grounding con- 
nector, clamp or stud .. . for all 
combinations of pipe, rod, flat bar, 
cable, braid, tubing. 

Every one a dependable unit of 
protection for personnel and equip- 
ment ... of ample capacity, high 
mechanical strength, and resistant 
to corrosion, 





Also the most complete line of Ser- 
vice Connectors, Cable Taps, Ter- 
minal Lugs, Tees, and other fit- 
tings. Penn-Union connectors are 
the choice of leading utilities, in- 
dustrials, contractors and electrical 
manutacturers. Write for Catalog. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 





Conductor Fittings 
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Interdependent 
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Public Service Electric & Gas Com- 
pany advertises the interdependence 
of the freedom of speech, of the press, 


of assembly, of religion and of indi- 
vidual enterprise in the communities 
of New Jersey where it serves. 


Poster Warns “Kids” 
to Fly Kites Safely 


This spring, and for the tenth con- 
secutive year, as the kite flying sea- 
son rolled around, Wisconsin Public 
Service Corporation, Green Bay, ad- 
monished the “kids” in its territory 

» “fly your kites and have fun, but 
stay away from wires.” The company 
used the cartoon poster shown to 
carry the message. 

In the poster a specific warning is 
“never to use tinsel cord or 
string—not to climb 


given 
wire for kite 






guncstoloccen 6teagled tite. 


NEVER use tinsel cord or wire for kite string .. fy awey fom 
overhead wires... OO NOT climb poles or throw sticks or 





poles or throw sticks or stones , 
loosen a tangled kite.” 

This cartoon poster has been di. 
tributed to city and rural schook 
where complete cooperation, as 
past years, has been had from instr. 
tors and principals. Posters aly 
appear on service trucks and in cq, 
space in all company-owned city an 
interurban buses as well as in store 
and show windows of 
offices. 

A reproduction of the poster jy 
smaller size for newspapers has heey 
scheduled in some 35 daily anf 
weekly newspapers. 


company 


Utilities See Farmers 
Vital to War Program 


Operating companies of the Ney 
England Gas & Electric System, with 
headquarters at Cambridge, Mass, 
have launched advertising presenta. 
tions in 30 territorial newspapers 
with the object of increasing public 
realization of the critical importance 
of farming in the prosecution of the 
war. The areas covered range all the 
way from Calais, Me., to Cape Cod 
and include both urban and ruril 
utilities. It is felt that a wider ap 
preciation should be had of the basic | 
necessity of agriculture in relation 
to all fronts from the battle lines : 
through industry to the civilian popu- 
lation which supports and _ finances 
the struggle against the Axis powers. 

The two advertisements repro: V 
duced are keyed upon this theme and oro 
proclaim the vital interest of these 
utilities in the problems of the T 
farmer and their recognition of the fi prot 
support which he deserves. Even city 

















min 


WISCONSIN PUBLIC SERVICE CORPORATION 


HAVE FUN but play safe is theme of utility poster warning junior (or senior) kite fliers 
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a 100-ampere G Frame Nofuze 
Oy ' ion” Breaker to show how, 

as ip changeable trip unit can b 
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: Alt 6/2 units 
Myrere _ = 
i make NOFUZE BREAKERS adaptable for “ or fc 





wers. 

epro: Whether in khaki or “‘civvies’’, Nofuze Breakers provide circuit 

and protection that can be accurately fitted to job conditions. 

these NOFUZE “DE-ION” BREAKERS 


the Today, when most Westinghouse Breakers are ‘‘mobilized”’ to 


f the protect war circuits, they are keeping current flowing safely, with 
city 


—— Prevent harmless over- 


minimum interruptions in war production. toads from intertuptiag 


When peace comes, with its equally great problems of con- war production. 


version to civilian goods, Nofuze Breakers will permit economical 

and speedy change-overs. For example: In the larger frame sizes, Protect circuits from 
; ; : ; 7 dangerous overloads 

trip units are removable and interchangeable. Thus if your con- anit “alaaia: 

version results in heavier or lighter loads, the present trip unit 


can be quickly replaced with one of the required trip rating. 


Restore service in- 


It’s as easy as that. I stantly with just a flip 
y of the switch. 


Ask your Westinghouse representatives for help on your war 
circuit problems. Or write direct to: Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, Pa., Dept. 7-N. J-60539 


Westin house NOFUZE CIRCUIT PROTECTION 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


uc 
tip 
. ro 


ECTRICAL WORLD @ August 7, 1943 





& 
' 








This ““H” frame job shows the 
simplicity of hot line work 
with TIPS maintenance tools 


Hot line tools need to be simple in operation and 
these pictures show how Tips Pivot Platform and 
Tips Wire Tongs with swivel pole attachment, can 
easily be moved to a variety of positions without 
dismounting this equipment from che pole. In the 
first illustration, the conductor has been released 
from the insulator and dropped to a safe position 
where it is held with wire tongs and an insulated 
Link Stick suspended from a set of rope blocks. The 
platform allows the lineman to walk out and make 
the necessary insulator changes. The other illustra- 
tions show how this equipment has been used for 
changing the outside insulators without altering 
the pole position of this equipmenr. Hot line tools 
should be selected for such maneuverability and Tips 
Tools are designed to give you this freedom of action 
plus safety for the operators. Cut the risk of long 
outages by outfitting maintenance crews with Tips 
Tools for quick, oo repairs while the power’s on. 







Instruction pages 
in this catalog 
show how to do 
24 different hot 
line jobs. 


A-B-CHANCE CO- 


CENTRALIA, MISSOURI. 
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properties like Cambridge Fle 
and Worcester Gas share in this 
ognition that the man with the » 
needs the man with the hoe, dires 
| or indirectly, dependent as their , 
ulations and representatives jp 4 
services are upon outside agricy) 


Victory 
Needs the Farmers 
of New England and America 








Let's not forget it is the farmer «ho facing him. be is ask incnans 
produces the first and fundamental his production es 
sinew of war —FOOD. 


“fe A loyal citizen al 


| oie ¢ 18 eager 
It is he who musters and directs _t do his full part 
those forces of food production 
that mean the subsistence of the A realist oth hard on seme. 
| men at the fighting fronts —our he hesitates to mak nineties 
} own subsistence as well until he can see how an bath 
eee them 
Last year, with the demands of the 
| armed forces and war industries He needs our undersisoding sad 
| diminishing his labor supply. th Our co-operation. He richly 
| New England farmer ‘ “ serves t 
achieved new pro 
duction records. . f we’ We are depetden 
see ge : YS; upon bin. sot oaly 
This year, with even on foe sictory inn bn 





greater difhculsies 


a 


NEW HAMPSHIRE GAS & ELECTRIC co. 
PORTSMOUTH, N. H. 


+ open 


— omen . eerie ean 


THE MAN WITH THE GUN 
NEEDS THE MAN WITH THE HOE 





Farm Work is War Work 
The First and Fundamental Sinew of War is FOOD 
. Without it, the Man with the Gua is Helples 
Without +, the Man Who Makes the Gun is U sele 
Without it, Every Human Effort Ceases 


i | All Honor to the Man with the Gua! 
| All Honor to the Man Who Makes the Gun 
All Honor, as well, to the man —too often overlooked —* 
largely helps make possible che manufacture ard ux 
—the FARM WORKER in New Eagland and the » 
try, for his cremendows contribution to a vital and fur 
war effort! Without his work our very existence would cox 


*« 


NEW HAMPSHIRE GAS & ELECTRIC CO 
PORTSMOUTH, N. H. 











(eeerereeerinsensceeteneeeenennnseties 


_ and gardening within their limits 
these times of food rationing. 
advertising is broadly altruistic, 
though it is admittedly hoped ! 
still more friendly public relatié 
will result from it along with 7 
creased popular consideration | 
tillers of the soil as producers of ! 

first and fundamental sinew of wa! 


| food. 
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Shortage of critical materials forced a manufacturer of vital war 
products to seek practical replacements for such materials. As many 
other manufacturers have done, this one discussed his problem with 
paper technicians of The Mills of Mosinee ... and the above “prescrip- 
tion” was developed. The paper, made by Mosinee, is “serving the war 
effort” with complete satisfaction. 

Whether your product demands high bursting-strength . . . dielectric, 
tear or tensile strength . . . pliability, controlled acidity or alkalinity . . . 
water repellency, accurate caliper, uniform density or other technical 
characteristics . . . discussions with Mosinee’s engineers may disclose 
valuable opportunities for you in modern “Essential Papers.” 


oar 
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your letter 


” ** Attention Dept. B’’ 
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Dehydrator 


Dehydrator designed for domestic use 
has a wood frame with masonite pressed 
wood sides and door. The unit has two 
nichrome wire heating elements with ther- 





Home dehydrator; capacity, % bushel of 
fruit or root vegetables or a bushel of 
greens; for 115-volt, 60-cycle circuits; dimen- 
sions, 24 in, wide, 27% in. deep, 30! in. 
high. Traffic Appliance Division, Appliance 


and Merchandise Dept., General Electric 


Co., Bridgeport, Conn. 


mostat control and a heat-resistant fan for 
air circulation. One heating element of 125 
watts is for constant operation, other ele- 
ment of 1,000 watts is for extra heat when 
needed. Apples, beets, swiss chard, spin- 
ach, etc., may be dehydrated. 


Printer 


Type "8" printer: rated widths 42 and 54 
n.; speed ranges from 0.5 to 32 lineal feet 
per minute; one mercury vapor lamp; one 
blower motor: total 4.19 and 5.4 kw. on 220 
volt, single-phase circuit. Paragon-Revolute 
Corp., Rochester, 4, N. Y 


Designed for medium production require- 
ments, new printer exposes blueprints, di- 
rect process prints and sepia negatives. It 
is equipped with a revolving 8-in. diameter 
Pyrex glass cylinder, tachometer, an ex- 
haust fan, and a single-lever speed adjust- 
ment. 


Bus Duct 


Ventilated type feeder bus duct: available 
in WPB ratings of 800, 1,000, 1,350, 1,600 and 
2,000 amp., single-phase, 3-phase, 3- and 4- 
wire, 600 volts or less. Bulldog Electric 
Products Co., 7610 Jos. Campau Ave., De- 
troit, Mich. 


Redesigned feeder bus duct has screened 
casing of expanded metal in place of solid 
metal casing formerly used. Ventilation af- 
forded by the screen casing is said to as- 
sure low operating temperatures and in- 
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EW EQUIPMENT 


creased current carrying capacities. Paired- 
phase busbar arrangement within the cas- 
ing assures uniform current density through 
reduction of “skin effect” and “proximity 
effect,” is the manufacturer’s claim. 


Insulation Tester 


Model 610-B Meg-O-Meter; measures resist 
ances from 0 to 200 megohms. Superior In- 
struments Co., 227 Fulton St., New York, N. Y. 


Self-contained, portable, direct-reading 
instrument (9}x8}x6 in.) can be used for 
both resistance measurements and insula- 
tion testing. Tests can be made at a po- 
tential of 500 volts dc. supplied by a 
built-in battery and vibrator power supply. 
Scale is divided into three sections, “Bad” 
(0-1 megohm) printed in red; “Doubtful” 
(1 to 3 megohms); “Good” (3 to 200 
megohms). 


Lighting Unit 

Useful for industrial operations where 
critical machining, inspection and assem- 
bly are performed, new fluorescent unit 


has flexible arm and is said to provide in 
excess of 100 foot-candles for the work 





“FELB” flexible arm fluorescent unit: accom- 
modates two |4-watt fluorescent lamps; non- 
metallic reflector is 151/16 in. long x 9 in. 
wide x 5% in. high. Fostoria Pressed Steel 
Corp., Fostoria, Ohio. 


area. Outside finish is wrinkle gray; inside 
reflector finish gloss white. A variety of 
arm lengths is available for positioning re- 
quirements. 





BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. e 
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Water Level Indicator 


New instrument, wall or panel jou, 
shows level of water in boiler drum, } 
netic principle is said to permit coy 
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Remote water level indicator; two models 
boiler pressures up to 1,500 psi. Yarnall. 
Waring Co., Philadelphia, Pa. 


separation of pressure parts from ng 
pressure parts without stuffing boxes. } 
anced black pointer, attached to armat 
and revolving with it, registers changes j 
boiler water level on illuminated scale 
shows green for normai operating ran 
and red at high and low levels. 


Tubing 


'*Synflex FT-ti" transparent, flexible tubing: 
range of working temperatures from ie 
deg. F to +188.6 deg. F. Industrial Syn 
thetics Corp., Irvington, N. J. 


New tubing, developed for extreme sul 
zero applications, has dielectric strengl 
of 1,000 v.p.m. Its transparency is said 
facilitate circuit and wire code identifica 
tion and permit immediate inspection 
soldered points or connectors without 
moval of the insulating sleeve. Water 
sorption is 0.4 percent by weight after 2 
hour immersion at 25 deg. C. 


. 


Magnets 


Circular lifting magnets; sizes 20-65; average 
current at 230 volts, 2.3-58 amp.; weights, 
450-8,900 Ib. Stearns Magnetic Mfg. ® 
Milwaukee, Wis. 


A series of circular lifting magnets sup 
plements the company’s line of magneti 
separating equipment and magnetic trat 
mission friction control devices. Feature 
include renewable pole shoes of alloy stee 
ribbed coil shield, unicoil constructio 
heat dissipation, leads and terminals pr 
tected against shock and damage, winding 
vacuum impregnated. 


Coil Insulation 


‘No, 67" coil insulation with Insi-X toxicant; 
dielectric strength, - 1,250 vpm. Insl-X Co., 
Inc., 857 Meeker Ave., Brooklyn, N. Y 


Coil coating with toxicant is said to 
particularly adaptable to tropical use. Coat 
ing dries at room temperature in 15 min 
utes and guards against attack by mildew 
fungi and other organisms, it is claimed 
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oi On this spot may stand a transmission tower — a gun emplacement 
‘trans or new factory. It is the preliminary step to events of the future. It 
aa is symbolic of the state in which many of your suppliers find them- 
gs: selves at this time; going over the top on war production but with 
$ pre t ? 
nding an eye cocked on the future. 
Most of the men and machines of the three Hubbard factories have 
gone into vital war production, but the plumb bob is swinging, 
settling down to mark a spot for future development. New designs 
at of Pole Line Hardware are coming. New equipment is being readied 
to test new principles. 
oa Big things are “in the making”. Watch for them, and in the mean- 
) min time; “Maintain that load on Hubbard Hardware.” 
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3 HUBBARD» COMPANY 


PITTSBURGH . . . OAKLAND CALIFORNIA . . . CHICAGO 
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Will Be Preferred Equipment 


For Line Construction and 


Maintenance 








® Today most of us are in the thick of it devoting all our resources pushing 
production to the limit to help “Uncle Sam” end this war as quickly as pos- 
sible. And “American” is proud of the part it is privileged to take in the 


fight for Victory. 


Because of this urgent need for war equipment, “American” engineers have 
had but little time to develop the new models envisioned. 


So “American” line construction bodies for the period immediately follow- 























cd 


PUBLIC UTILITIES EQUIPMENT FOR MOTOR VEHICLES 


ing the peace will be the same in de- 
sign as those built before the war. 
They will embody unchanged all the 
time-tested features of this super- 
quality equipment plus greatly im- 
proved construction. For the expe- 
rience gained in building thousands 
of bodies for the severe off-the-high- 
way service required by our armed 
forces in all parts of the world, en- 
ables “American” to assure you post- 
war line construction equipment that 
will last longer and require less main- 
tenance than ever before. 


As before the war so after, for top 
efficiency and economy you'll want 
“American” Equipment, and we'll be 
ready to make deliveries to you as 
fast as truck chassis are available. 


| COACH & BODY Co. 
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TECHNICAL LITERATUR 


Rerport—“A. C. Network Operation 
1938-1940,” a report of the transmissig 
and distribution committee of Edison Fly 
tric Institute summarizes data submit 
by 69 companies on operations of 253 py 
works in 145 localities. Copy of publica 
tion No. K-4 may be obtained from EE] 
headquarters at 420 Lexington Ave, \ 
York, N. Y.; price $1.50 to non-member 
in U.S. A. 


Sympoits—Standardized electrical] appa 
ratus and device symbols for use in wirin. 
diagrams are listed in the new “A mericay 
Standard Graphical Symbols for Poye, 
Control and Measurement,” publicatigy 
Z32.3-1943, available from American Stan4. 
ards Association, 29 West 39th St., Noy 
York, N. Y.; price 40 cents. 


Motors—aAn outline and a chart on th 
selection of squirrel-cage motors relatiy 
to the frame design and torque and cy. 
rent characteristics are contained in ; 
bulletin Form 344A, “Squirrel-Cage |p. 
duction Polyphase Motors.” obtainable fron 
Century Electric Co., 1806 Pine St, & 
Louis, Mo. 


E.ectric Toots—Special attention js 
given to common problems in connection 
with the maintenance of motor, cable. 
switch and brushes for portable electri 
tools; “Right” and “Wrong” operating 
methods are stated and illustrated: wh 
to do when a tool fails to operate—ay 
recovered in Booklet No. JE-199 “Mainte 
nance Manual on Electric Tools,” avail 
able from Independent Pneumatic Tod 
Co., 600 West Jackson Blvd., Chicago, I} 


Inrrarep Heatinc—Outlines and illic 
trations on how to conserve time, space, 
material, energy, and manpower, ané 
sketches for infrared equipment installs 
tion are presented in a publication “Con 
serve for Victory With Near Infrared” is 
sued by the Fostoria Pressed Steel Corp. 
Fostoria, Ohio. 


“How To Teacu Fire Ficutine” is a 
illustrated 16-page manual designed to aid 
factory executives in instructing employees 
in fire-extinguishing techniques. It de 
scribes the classification of various type 
of fires, the kind of extinguishers bes 
suited to each and the methods of setting 
up demonstrations. The manual may lx 
obtained from Walter Kidde & Co., Ine. 
140 Cedar St., New York, 6, N. Y. 


Print-Makinc — “Handbook of Print 







Making and Processing” is available from ond 
Paragon-Revolute Corp., Rochester, 4, N. !. aga 
This 40-page publication gives comparative ssi01 
advantages of various methods of pris! iMoys 


making, of continuous yardage production oble 
as opposed to cut-sheet printing, and of the Mompe 
different types of processing equipment 
Revolving contact principle of printing * 
discussed as well as the different types © 
lamps used for exposing the sensitize 


Ci 
ntitle 
auge 


materials, 
nts, 
Staincess Steet—Five 19x12}-in. charts yt 
om | 


list suggestions for systematic care of stall 
less steel equipment used in food handling 
and serving, food and beverage processint. 
dairy, process and chemical, and pulp an Cl 
paper installations. An outline “How »gplleti 
Clean Enduro Stainless Steel Equipment Hiitdust 
is included and lists cleansers and thet HiMelp 1 
reactions to stainless steel. Copies of ea rma! 


ridge 














chart may be obtained from Republi ent. 
Steel Corp., Cleveland, Ohio. peed 
August 7, 134]Miug 
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| Ket, ICAL WORLD’s “Technical Literature” column. To make 
Dom Hl easy to keep up to date, the editors present this bibliog- 
ve... New 


-membery 





al appa 
iN Wiring 


ic BOILERS. Bulletin No. 16, “How to 
s ‘Fad fely Stretch Steaming Capacity,” has 


» prepared for the use of steam power 
a opiaeets to assist them in checking 
ne of the many points which influence 
economy, capacity and continuity of 
ration of steam power plants. Co 

available from the Bailey Meter Com- 
ny, 1050 Ivanhoe Road, Cleveland, Ohio. 


OILERS, Reprints of the following 
ral papers contain useful information 
maintenance and operation of steam 
sti Output from Existing Boiler 

nts” —( 

“So You Want a New Plant”—(3-309) 

“What ‘the Wants to Know” 

(3-313) 4 

electric fmm “War ont ‘yn to Keep Boilers Steam- 
; ”(3 

I a Copies may be secured from The Babcock 

ate—anlllind Wilcox Co., 85 Liberty St., New York, 

‘Mainte. 7. 

” avail 

ic Tod 

ago, Ill 


blicatiog 
in Stand. 
St, Ney 


ton the 
relative 
and Cur 
‘d ing 
age Ip. 
ble from 
St, St 


ition i 
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: cable, 










CABLE. The following literature on 
ble care and maintenance may be se- 
ed without cost: 

“How to Get Extra Life and Efficien 
om Electrical Wires and Cables.” 

“Take Coes Care of Your Electrical 
i d es.” 

"War Emergency Methods as Applied to 
Aralable from The Okonite Company, 
saic, N. J. 


d illu 
, space, 
r, and 
installa. 
l “Con. 
red” is 
- Corp, 
















‘1 JM CENTRIFUGAL-PUMPS, “Handbook 
ployeeammr Wartime Care of Centrifugal Pumps. 

It denis en aa ae ee anatomy of a 
s ty pntri um w each does, 
* she W it docs tt al how it should be cared 





. Available from Allis-Chalmers Mfg. 
», Milwaukee, Wisconsin. 


setting 
nay be 


.. Inc. 










CONDENSER TUBES. To keep con- 
mnser and heat exchanger tubes in serv- 
under wartime conditions, a complete 
ondenser Tube Booklet” is available with 
grams, formule and authoritative dis- 
ssions of types of corrosion, selection of 
loys and solutions of special maintenance 
oblems. Write to Scovill Manufacturing 
ompany, 13 Mill St., Waterbury, Conn. 
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print: 
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CONTROL EQUIPMENT. A booklet 
titled “How to Make Your Pressure 
auges, Thermometers, Control Instru- 
ents, Safety, Relief and Globe Valves 





pes ot 
sitized 












charts t Longer” is available, upon request, 
stair {om Manning, Maxwell and Moore, Inc., 
ndling dgeport, Conn. 












=osing. 

p and CONTROL EQUIPMENT. An 8-page 
ow WiiMulletin entitled “Maintenance Guide on 
ment Mimdustrial Control” offers suggestions to 
thei iMelp maintenance men the best per- 
eachirmance from indu control equip- 
public Ment. Also included are tables of tips for 








peedy trouble shooting. Available from the 








194 Ugust 7, 1943 @ (519) 115 





phy of helpful and timely literature. 
For your convenience, two business-reply cards are 


‘g Electrical World, 330 West 42nd St., New York 


MAINTENANCE LITERATURE 


A number of manufacturers have published useful book- 
, on the wartime maintenance of electrical and allied 
uipment. Many of these have been mentioned in ELEc- 






printed here for ordering literature. Fill one of the eight 
spaces for each piece of literature you order. This will as- 
sure your receiving the material promptly by reducing 
amount of clerical work in handling your request. Please 
fill out each section of the coupon completely for each 


bulletin you wish. Coupons not filled out will not be 


handled. 


General Electric Company, 1 River Road, 
Schenectady, N. Y. i 


ing and Maintainin 
tinguishers.” Available from Pyrene Manu- 


Portable Fire Ex- 


facturing Company, 560 Belmont Avenue, 
8 FIRE EXTINGUISHERS. Suggestions Newark, N. J. 
for lengthening the service life of portable 
fire extinguishers are contained in the 9 FUSES. A handbook on fuses, “Fuse- 
folder “Directions for Inspecting, Recharg- ology,” discusses history and general con- 


CE OS SE SE ES EE SN GE er a ee 


SPO ERER EERE STREET TERE EERE EREEREEEEEERSEEEEEREREEEEEEEEES ween eee ee nEEe ee eee 


WO FON os cicscscssspstiiostniccssiorecesccccetnpeninosibocentstoonse 
Electrical World, 330 West 42nd St., New York 


Weite in circle number of item 
describing one booklet wanted -> 


StF PSOE EERE OE EE EROEREE HOES HO ESEEEEEEREOE ESTES ES EREEEE OSE CEE EEEE EEE E ED EE EE 


Electrical World, 330 West 42nd St., New York 
Ee owe we r= Pew ee Oe ee os ae ae 


Write in circle number of item 
describing one booklet wanted -> 


“Tt 


See ERO POOR RENE REET ERE TEER OESEEEEE EE ESOS ESSE SEER EE EEEEEEEE EEO ERS SERS EE EEEEEE 


{ NN ee Sieslen Secianads ainsi chati coda cabiicccaiammalnciiicua ticles 
Zlectrical World, 330 West 42nd St., New York 


; Write in circle number of item 
describing one booklet wanted > 


' Your Compony Nome........................ sai tupemeoplibega ; 





q Write in circle number of item 
4 describing one booklet > () 


Write in circie oumoer of item 


OE i iit eaiitatiasin lacie i 
. 
Electrical World, 330 West 42nd St., New York 


Weite in circle tiumber of item 


es - 


Electrical World, 330 West 42nd St., New York 


Write in circle number of item 
describing one booklet wanted —> 


Your Company Nome................c:cc.:ccccescesssceseoreces 
MINS ncdassniseserepzivdiiavasiuseisinctinunsidaraslasdamsebbioninisaancekes 
POSE ERROR EDEL EE EHR EOE SESE EES EEEOSESERESEEEESSE ESSER SEES DOES EO EeOEeeee TES Eo 
TE PID vos victitamecsitamniicinishchieascecaiconsesonbinjonass _ 
WD FOI is cictiidectscotnsbaricorsraticsocstectssonsns elaitiebabociid 5 


Electrical World, 330 West 42nd St., New York 


Write in circle aumber of Item 
describing one booklet wanted -» 












Your Title..... Socovasencongs Meseadoeoseqeocensaseooesneensomunened oo) 
Electrical World, 330 West 42nd St., New York 
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struction of fuses, tips on use and main- 


tenance, Available m Bussman Mfg. 


Co., St. Louis, Mo. 


10 GENERATORS, D. C. Instruction 
Book No. 502, entitled “Instructions for 
the Installation, Care and Operation of 
Direct-Current Generators,” contains valu- 
able data on the installation and prepara- 
tion of direct current generators for service, 
operation of 2-wire generators, parallel 
operation, maintenance, repairs and in- 
structions for 3-wire generators. Available 
from Crocker-Wheeler Electric Mfg. Co., 
Ampere, N. J. 


11 LIGHTING MAINTENANCE. A 20- 
page booklet, “Timely Wartime Tips on 

uorescent Maintenance” is designed to 
help prevent fluorescent trouble before it 
starts. It shows how to maintain and con- 
serve fluorescent equipment and how to 
obtain efficient and economical operation. 
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Available from Sylvania Electric Products 
» Inc., Salem, Mass. 


12 LIGHTING MAINTENANCE. The 
booklet, “How to Get More Light for Your 
Money” contains information i 
maintenance of home lighting equipment. 
Available from Westinghouse Electric and 
Mfg. Co., East Pittsburgh, Pa. 


13 LIGHTING MAINTENANCE. How 
to make the most of electric lamps and 


i is the of a 24-page main- 
ee oe ormation is presented 
for men for the maintenance 


eficiency of incandescent and fluores- 
cent lighting Available from 
Champion Lamp Works, Lynn, Mass. 


14 LIGHTING MAINTENANCE. A 
guidebook entitled “Fluorescent-Service 
and Maintenance Handbook” explains how 
to take care of a fluorescent lighting sys- 
tem and sets forth simple principles that 
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can easily be a to the care of 
installation, A esting} 
Electric & Mfg. Co., 306 Fourth Ave, p; 
burgh, Pa, 


15 | LIGHTING MAINTENANCE. } 
tin LM-15 describes “Lighting Mainte, 
in War Industry Plants.” Outlines >, 
tical methods of increasing average jg 
output through an economical mainte, 
program. Available from Lamp Dept, , 
eral Electric Company, Nela Park, (), 4 
land, Ohio. 


16 ee ee Ma 
tenance— Wiring System Survey.” T}j 
page booklet outlines a a 
electrical service ge aged The up 


nance of in 
Copies may 
Wire and Cable Company, 25 Broad 
New Y. 


17 MOTORS. 3 valuable booklets 
motor maintenance outline complete , 
grams of assuring longer motor life. Thy 
titles are: 
“How to Select and Maintain §j, 
Phase Motors” 
“How to Maintain D. C. Motors” 
“How to Care for Motors” 
pee may be secured by writing to 
Electric Company, 1 River Road, Sci 
nectady, N. Y. 


18 MOTORS, INDUCTION. Instruct 
Book No. 501 contains 12 pages of y 
able suggestions for the installation, « 
and operation of Induction Motors. P, 
ticular attention is paid to lubrication 
bearings, cleaning, operating troubles 
tips on maintenance. Available fr 
Crocker-Wheeler Electric Mfg. Co., 

pere, N. J. 


19 MOTORS. Bulletin No. 518-A, 4 
lection and Maintenance of oct 
Motors,” lists the precautions and px 


tices to be taken to assure dependab 
trouble-free lormance of an electy 
motor. Avai le from the Louis Allis 


Milwaukee, Wisconsin. 


20 MOTORS. “A Guide to Wart 
Care of Electric Motors.” This handbo 
explains the principles of electric mo 
care, outlines natural “enemies” of 
i how to © 
bat them. Available from Allis-Chalm 
Mfg. Co., Milwaukee, Wisconsin. 


21 «101 Suggested Good Operating F 
tices for Using Packings, Insulations, Ro 
ings, Friction Materials and Refract 
Cements” is the title of a wartime main 
nance bulletin available from Johns Ma 
ville, 22 East 40th St., New York, N. Y. 


22 PROTECTIVE PAINTS. Compl 
information in booklet form is available 
anti-corrosive paints for electric light a 
power maintenance and construction, 
on paints for camouflaging structures 
equipment. Literature for the latter © 
tains sample swatches of colors avail I 
Write to Subox, Inc., 348 River ho 
North Arlington, N. J. 


23 PIPING SYSTEMS. “Piping Poi 
ers,” a series of maintenance bulletin 
helps train new maintenance men to 
piping systems working. Useful as 
material in employee training classes 
for brushing up on wartime piping } 

(Continued on page 118) 
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booklets 
mplete ; 
t life. Th 
tain Sip 
ors” 
bday the Flying Clippers of Pan 
merican Airways cast their 
adows on the four corners of 
e earth, symbolically repre- 
Instruct nting the lengthened shadows 
sof val + by the modest FOKKER F7, 
tors. Parst used by Pan American in 
rication #1927 over the single route be- 
_ Mveen Key West and Havana... 


Co., ey are the ever-lengthening 
adows of progress. 


ing to be 
Road, Sek 


18-A, ith constant improvement, re- 
Eleceimearch and close collaboration 
and palmith aviation design engineers, 
eo -D Plastics are likewise casting 
Allis (aan ever-lengthening shadow of 
ure progress in the field of 
_BBviation. Without question C-D 
ae lastics have played an import- 
ic ment role among the many ma- 
s” of @merial advancements that have 
to cofimade possible today’s flying 
~~ [pionts. This progress has resulted 
n better plastics with greater 


ng P echanical, electrical and struc- 
. Roo@ural properties. 
>fracto 


maint lustrated are just a few of liter- 
ns Maolly hundreds of parts now fab- 
NV Miicated from DILECTO laminated 
phenolic plastics for use in mod- 
ern airplanes. The knowledge 
ond experience gained in de- C-D products include THE PLASTICS . . . DILECTO—2 laminated phenolic: CELORON—2 molded phenolic: DILECTENE 2 pure resin 


signing these parts for aircraft plastic especially suited to U-H-F insulation... THE NON-METALLICS, DIAMOND Vulcanized Fibre: VULCOID—resin impregnated 
vulcanized fibre: and MICABOND-— built-up mica insulation. Folder GF describes all these products and gives standard sizes and specifications. 


DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S. C. 
West Coast Rep., Marwood, Ltd., San Francisco - Sales Offices in principal cities 


omple 
lable 
ght al 
on, 
res al . wee 
er o@m™mopplications are available to 
ailabl@ you . . . Use them to solve your 


“Bm what material?” problem. 






















TOLL TA tannrontl F\BRE COMPANY 


Established 1895 .. Manufacturers of Laminated Plastics since 1911 — NEWABK «© DELAWARE 
N91 eee 
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even NOS AION 


This man needs more light 


] 
| 


~ 


— OPERATION STUDy SHEET 
—— 





The plant where this worker is employed—like most plants built 


before Pearl Harbor—was probably designed for peacetime pro- 


duction, with lighting equipment intended merely to supplement 


daylight. Hence, its lighting system is inadequate for wartime night 
work—and production falls off seriously on the “swing shifts: 


Re-lighting for better illumination will correct this condition, 


make it easier for workers to see—thus increasing efficiency and 


production. Re-lighting costs little and is easy to arrange. A Silv- 


A-King lighting engineer, for instance, can tell you quickly how 


to re-locate lamps to eliminate glare and shadow...show you where 


it is necessary to increase lamp wattages or install additional 


equipment to insure uniform high lighting levels. 

Silv-A-King fluorescent equipment, with reflectors of non-critical 
Silv-A-Tex, is available for prompt delivery to war plants. Silv-A- 
King equipment (fluorescent or incandescent), plus a Silv-A-King 


“engineered layout” make an unbeatable combination. 


BRIGHT LIGHT REFLECTOR COMPANY, INC. 


)°5 Metropolitan Avenue, Brooklyn 2,N.Y. 





Send for new Folder 43-V describing 
Silv-A-King Victory” Fluorescent Units. 





FLUORESCENT 


INCANDESCENT 


SILV-A-KING makes Lig work FOR YOU 
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| Fundamentals, Use and Maintenance” ey 


| tals of Stoker Operation and Maintenance 


| eling grate, and spreader. A technical paper 


| from Combustion Engineering Co.. Inc 
| 200 Madison Ave., New York City. 


| and after. Tips on adjustments, maintenang 


| of graphic illustrations. Available from 
| H. K. Porter, Inc., Everett, Mass. 


| Notes” contains valuable maintenance 40% 
| repair suggestions to prolong life of (re 












































































tices. Available from Crane Co. gy 
Michigan Ave., Chicago, Ill. 


24 POLES. Information usefu\ jn ; 
creasing standing pole life and requ 
costly pole replacement is contained is 
folder describing groundline treaty, 
Ask for the folder “Osmoplastic Groy, 
line Treatment for Standing Poles.” 4\, 
able from Osmose Wood Preserving (; 
pany of America, Inc., 1437 Bailey 4 
Buffalo, N. Y. a 


i 


25 RUBBER V-BELTS. “Plain Fact, 
Wartime Care of Rubber V-Belts.” Hoy 
raise V-belts care to wartime standards , 
efficiency and how to make V-belts | 
longer is the subject of this handbog 
Available from Allis-Chalmers Manufacty 
ing Co., Texrope Division, Milwayked 
Wisconsin. 


26 SAFETY EQUIPMENT. A 32. 
booklet, “How to Make Your Safety Equip 
ment Last Longer,” offers valuable sugge 
tions for extending the life of safety equip 
ment such as hats, gas masks, sterilizati, 
equipment, hose masks, respirators, inh,| 
ators and oxygen breathing apparatus, go, 
gles, face masks, safety clothing and {rw 
aid kits. Available from Mine Safety 4, 
pliance Company, Pittsburgh, Pa. 


27 STORAGE BATTERIES. A comple 
manual of service and technical inform 
tion 6n Edison Batteries discusses hatte 
care and maintenance tips on installatioy, 
and presents useful test data. Availa}) 
from Thomas A. Edison, Inc., Emark By 
tery Division, Kearny, New Jersey. 


28 STORAGE BATTERIES. A 24-p.: 
booklet entitled “The Storage Battery—|; 


plains how to secure maximum life fro 
storage batteries. Available from the Fle 
tric Storage Battery Co., Allegheny Av 
and 19th St., Philadelphia, Pa. 


29 STOKERS. The booklet “Fundames 


contains information on all present-day 
types of stokers: single retort underfeed; 
multiple retort underfeed, chain and trav: 


entitled “Some Ways to Avoid High Stoke 
Maintenance” is also included. Availabl 


30 LINE CONSTRUCTION ANI 
MAINTENANCE TOOLS. A new 32-page 
booklet, “Wartime Care of Line Construe 
tion and Maintenance Tools.” is now avail: 
able from Graybar Electric Company, lnc 
420 Lexington Ave., New York, N. Y. Di 
cusses care of hand tools and mechanic 
line construction and maintenance tok 
splicing and soldering tools, live line tok 
underground tools and specialties. Booklet 


GB 5017. 


31 TOOLS. A 48-page booklet on the 
Porter Bolt Clipper shows users how 1 
get the best results and longest possible 
service with these tools for the duratio 


and repair are accompanied by a profusio 


32 TooLs. A 


folder entitled “Tool 


cent Tools. Tips on the care and use 
wrenches, screwdrivers, hacksaws, pliet 
chisels, punches, snips and nailpullers 2% 
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Engineering Resourcefulness 


“_q “plus” for your structural jobs 


afety 4; 


a. 


complet D' RING the many years we have fab- unsurpassed background of structural €x- 
informa ] structures perience. It means that each project, no 
matter how large or how small, will receive 
aking care in planning, fab- 


ricated and erected stee 
for the electric power industry, one charac- 
istic of American Bridge service has had the same painst 
to do with the success of the jobs we rication and construction. 


handled than anything else. It isn’t Engineering resourcefulness gave our OF- 
its worldwide scope of operation. 


te 
more 
have 
‘ tangible factor. We can't write it into ganization 
contracts. But every project benefits from it. This same resourcefulness NOW is enabling 
ay have heard it called engineering us to serve the war needs of our country in 

numerous Ways. induding even the manu- 


of high-precision military equip: 


You m 
re eourcefulness. 


What is this quality worth to you? .-- facture 
It means that every job American Bridge ment. We value this opportunity. But when 
it is the steelwork for peace returns, you'll find us “doing business 
towers for a trans: ai the old stand” as fabricators and erectors 


or an of structural steel, better prepared than ever 


under takes—whethet 

undamer a generating station, the 
ntenance inission line, a substation structure, 
resent-day ‘ , ‘ ‘ 

ge electrification project—will profit from an 
inderfee i) 
and trav: 
ical paper 
gh Stoke 


Ay ailablg 


to serve your post-" al needs. 


line took 


° Booklet 


profusios 


ble 


AMERICAN BRIDGE COMPANY 


General : . 
we ee 
Denver ° D one ore Boston ~° Chi : : 
t ‘ ‘ thicago * Cinci : . 
etroit - Duluth - Minneapolis - New York nd he Cleveland 
adelphia - St. Louis 





Columbia St : 
eel C a . 
Ueited ae San Francisco, Pacific Coast Distri 
States Steel Export Company ew 7 ore 
p= or 
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MORE case PROTECTION 


rN ety) Cost 


When you choose conduit for 
housing cable, complete pro- 
tection should be your first and 
foremost consideration. This 
is especially true today. Con- 
tinuous, uninterrupted supply 
of power, light, telephone, and 
signal service is so vital to 
America’s war plants, power 
plants, shipyards, airports, can- 
tonments, and naval bases. 


Orangeburg Fibre Conduit of- 
fers you maximum protection 
at lowest cost. 


Check These Features! 


@) Long cable pulls are 
easier with Orangeburg, which 
means less strain on cable. 


@® Orangeburg does not 
abrade or score cable sheath, 
even with long pulls around 
bends. 


3) The organic nature of 
Orangeburg material inhibits 
alkaline corrosion of lead 
sheath along lines of contact 
—and also protects rubber 
and synthetic sheath. 


(4) The taper sleeve joint 
and impermeable pipe pre- 
vent infiltration of corrosive 
ground alkalies or acids in the 
duct line. 

() Light in weight — Or- 
angeburg assembles and in- 
stalls faster. 


© Non-metallic,non-cemen- 
titious — Orangeburg con- 
serves critical materials. 


Write for catalog today! 


ORANGEBURG STANDARD CONDUIT (Type !) 


Orangeburg Standard, encased in concrete, 
offers the most economical construction where 
banks of four or more ducts are involved. For 
nearly half a century, this conduit has been 
serving utilities, industrial plants, railroads, and 
municipalities—protecting cables underground 
with this type of construction. 


ORANGEBURG NOCRETE CONDUIT (Type II) 


Orangeburg Nocrete is installed underground 
without concrete encasement. It offers real 
economy in the construction of single, double 
or triple runs. Its ability to take severe soil 
stresses without rupture and to maintain cross- 
section under heavy loads, makes it ideal for 
this type of construction. 


THE FIBRE CONDUIT COMPANY + ORANGEBURG, NEW YORK 


GENERAL ELECTRIC SUPPLY CORP. 


CONDUIT. . 
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GRAYBAR ELECTRIC Co., INC. 
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ORANGEBURG 


WITH 50 YEARS EXPERIENCE IN THE MANUFACTURE OF NON- 
METALLIC CONDUIT AND PIPE, SERVES THE POWER AND LIGHT, 
TELEPHONE, GENERAL CONSTRUCTION, CHEMICAL, PETROLEUM, 
PLUMBING AND BUILDING SUPPLY FIELDS WITH ELECTRICAL FIBRE 
- ELECTRICAL UNDERFLOOR DUCT SYSTEMS ... AND 
FIBRE PIPE FOR NON-PRESSURE USES. 











included. Available from Crescent 7 
Company, Jamestown, N. Y. 


33 HOT-LINE TOOLS: A 92-page jy 
let (Bulletin 331) devotes cy siderai 
space to examples of how Kearney }jj,; 
tools make live-line maintenance , 
nomical. Tips on how to handle typi 
pole-line installations are includid, 4\, 
able from James R. Kearney Corp, yp 
Clayton Ave., St. Louis, Missou: 4 


34 TOOLS. A 24-page booklet “Lp, 
Life to Tools” discusses proper care 
tools and offers suggestions for their 4 
use, It contains information use{.| to |; 
men, electricians and mechanics on plie, 
leather belts and straps, climbers, yj 
grips, rope, wrenches, screw drivers, pid 
poles, shovels, axes, chisels and files, Aysi 
able from Mathias Klein and Sons, 3) 
Belmont Ave., Chicago, III. 












35 TRANSMITTING TUBES Book! 
IF 8014 presents “Tips on Making Tray 
mitting Tubes Last Longer.” Explains hy 
to double the life of tungsten-filament ty}. 
and how to lengthen the life of mercy 
vapor rectifier tubes. Available from R( 
Victor Division of Radio Corporation 
America, Harrison, N. J. 


36 TRANSMITTING TUBES. Booki 
GEA-3927 describes “How to Make Yo 
Transmitting Tubes Last Longer.” § 
plains how to remove causes of prematy 
tube failure, how to get longer life frog 
mercury-vapor and thoriated-tungsten-{i 
ment tubes. Available from Radio, Te 
vision and Electronics Dept., General Ele 
tric Co., Schenectady, N. Y. 


37 VALVES, OIL-RELIEF. Instructio 
for the care and repair of oil relief val 
are presented in a handy 32-page bookle 
Particular attention is paid to adjustmen 
disassembly for repair, lapping and grin 
ing, and reassembly. Available from Ma 
ning, Maxwell and Moore, Inc., Bridgep 
Conn. 


38 WATTHOUR METERS. Suggestion 
for changing single-phase meter ratings 1 
suit present-day requirements are containe 
in the booklet “Wartime Utilization of E 
isting Watthour Meters.” Available fro 
Westinghouse Electric & Mfg. Co., Met 
Division, Newark, N. J. 












39 ARC-WELDERS. “How to Mainui 
Arc Welders” is the title of a_bulleti 
which contains suggestions for assurin 
maximum operating efficiency and low 
keep cost of arc-welding equipment. Avai 
able from General Electric Company, 
River Road, Schenectady, N. Y. 


oclmlCrOC ll 


G. E. Speeds Turbine 
Production Program 


General Electric Co. will produ 
more than 11,000,000 hp. rating 4 
steam-turbine propulsion equipmen 
this year for ships of the Navy and th 
Maritime Commission. E. 0. Shres 
vice-president, nas revealed. 

“This is seven and one-third time 
greater than the company’s productiol 
of turbines in 1941,” he commented 
Production in 1944 will be nine time 
as great. he added, representing an in 
crease of 900 percent over 1941. 
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“tf When the Conventional 








fis Upset, Call in Experi 
“fis Upset, Call in Experience 
In 
rp, 4 
ct Ly 
their w 
ou There’s nothing like the stratosphere to upset the conventional i 
> 7 —as was proved by conventional contact material in a 200 e «(\3 CH 
= ampere relay for military aircraft. ) 
In the factory, on the ground, the relays functioned perfectly; 
en in the air, six miles overhead, the contacts stuck .. . ; 
aia The cause? The remedy? And no time to lose! The relay manu- 
om RC facturer remembered Mallory experience and contact “know 
a9 how”’—and laid the problem in our lap for a solution “‘instanter”. 
Po The right answer lay in two Elkonite* alloys, operating against ‘ 3 
n” E each other. It did not take Mallory engineers long to find the = “). 
ite fg combination ... develop a Mallory contact assembly ... it was * s. 
ot unconventional, but it passed all tests...stood up on loads 7+ 
considerably over the 800 ampere overload tests ... gave con- 
Siectte siderably longer life without sticking or welding. No appreciable 
aoa difference in operation appeared between sea level and strato- 
Fon sphere temperature. | 
ene Score one for cooperation based on contact knowledge. Check , | 
| it off as part of the day’s work for Mallory contact men. They, 
fae | too, are eager to speed victory production and they are hunting 
of E trouble — with contacts and complete contact assemblies — 
: Me because here is one place where they always can help. 









While the design is P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 
still in blueprint form 
Cable Address —PELMALLO 


‘. 
a 
CONSULT MALLORY P.R. MALLORY & CO. Inc. 
. for Contacts and 
Contact Assemblies A i i O Ww 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
NON FERROUS ALLOYS, POWDERED METAL ALLOYS 
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G. A. Freeman Retires 
at Commonwealth Edison 


Gaylord A. Freeman, vice-president 
in charge of sales for Commonwealth 
Edison Co., will retire August 1, after 
42 years of service. Succeeding him 
will be William T. Reace, his assistant, 





G. A. Freeman 





W. T. Reace 


who was elected to the vice-presidency 
at a meeting of the board of directors 
late last week. 

Entering the company in 1901 in a 
clerical capacity, Mr. Freeman rose to 
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the rank of chief clerk in 1909. Six 
years later he was made executive in 
charge of a subsidiary concern en- 
gaged in the manufacture of electric 
storage-battery-driven vehicles. 

Returning to the parent company in 
1933, Mr. Freeman pioneered its pro- 
motional work in air conditioning. From 
1935 to 1937 he served as manager of 
industrial relation. He returned to sales 
activities as assistant to the vice-presi- 
dent three years ago. 

Mr. Reace started his Commonwealth 
Edison career in 1916 as a sign sales- 
man. He subsequently served in sev- 
eral other sales capacities and was ap- 
pointed supervisor of refrigeration sales 
in 1928. He was named assistant man- 
ager of merchandise sales in 1936, man- 
ager in 1938 and assistant to vice- 
president last year. 


W. J. Russell Joins Staff 
Landers, Frary & Clark 


William J. Russell, formerly manager 
of engineering of the Westinghouse 
electric appliance division at Mans- 
field, Ohio, has been appointed vice- 
president of Landers, Frary & Clark. 
New Britain, Conn., in charge of engi- 
neering. L. A. Brown, for more than 
21 years associated with the organiza- 
tion, has been appointed to the position 
of vice-president in charge of manu- 
facturing and works manager for all the 
company’s plants. 

A native of Edinburgh, Scotland, Mr. 
Russell came to the United States in 
1920. In 1924 he entered the employ of 
the Westinghouse Electric & Manufac- 
turing Co. at the Springfield, Mass., 
works. After 31% years as tool and die 
maker he was transferred to the rate 
department. and subsequently was 
made development engineer for the 
manufacturing, engineering and cost 
reduction department. In 1932 he was 
transferred to Mansfield and two years 
later was promoted to the position of 
manager of engineering. 

Mr. Russell is a member of the 
American Institute of Electrical Engi- 
neers and is active in many technical 
groups of the National Electrical Manu- 
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W. J. Russell 


facturers Association. He received the 
Westinghouse order of merit this year 
in recognition of “his vision and engi- 
neering ability in the field of home 
appliances. . . .” 

. 


N. Y. Power & Light Names 
McEvoy Vice-President 


Frank T. McEvoy, resident manager 
of the Albany district of the New York 
Power & Light Corp. since 1938, has 
been elected a vice-president of that 
utility. Mr. McEvoy began his career 
with the company in 1928 and was 
made purchasing agent in 1930. His 
assignment followed eight years later. 

Storrs M. Bishop succeeds Mr. Me- 
Evoy as resident manager of the Albany 





F. T. McEvoy 







district. He had been resident manage 
of the Hudson district since 1937. He 
started with the company in Schenec 
tady in 1926 and was made resident 
manager at Port Henry in 1930. 

O. B. Nye has been transferred 
Hudson as resident manager, after hav 
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‘BLAW-KNOX _ 
TRANSMISSION TOWERS 


Blaw-Knox Division of Blaw-Knox Company 
Farmers Bank Building, Pittsburgh, Pa. 
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"PROVED IN” LONG AGO 
~~ FOR RURAL LINES 


IN SERVICE SINCE 1936 
@rapo Steel Conductor in rural primary 
distribution line. Location: Texas. Aver- 
age span length, 600 feet. 


STEEL CONDUCTOR 


The operating efficiency of Crapo Steel Conductors was established 
long before the present emergency. Thousands of miles of these high-tensile, 
low-resistance steel conductors have been giving efficient, reliable and eco- 
nomical service on rural lines since 1936. 


Crapo Steel Conductors afford an unique combination of electrical charac- 
teristics and physical properties never before attained in a ferrous conductor. 
They provide relatively low 60-cycle resistance, low magnetic permeability and 
low 60-cycle reactance. Their high-tensile strength permits the use of long- 
span, low-cost construction; saves man-hours and 
material; reduces maintenance problems. 

@rapo Steel Conductors can be handled and “pulled in” with 
the same facility as any other conductor. For rural extensions 
authorized by Utilities Order U-I-c, specify Crapo HTC-130 
in No. 6 B.W.G. Stranded (3-wire) — the type recommended 
for this purpose. Ask the representatives of the Graybar Electric 
Company Inc., Distributors, or contact the nearest Graybar office! 


WRITE FOR NEW ENGINEERING MANUAL containing com- 
plete technical information on Crapo Steel Conductors, including 
electrical characteristics and performance, sag and tension data 
and applicable construction practices! Address: 


INDIANA STEEL & WIRE COMPANY 
MUNCIE, - - INDIANA 


Crapo ue 130 
aes Se DUCTORS 
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ing served as resident manager ,: p, 
Henry since 1936. Mr. Nye bevan jj, 
work with the company in 19.9 and 
has served in the street lighting an 
power sales departments. He has bee 
succeeded at Port Henry by Patrick } 
Sullivan, sales promotion supery iso; , 
Hudson since 1939. Mr. Sullivan bega, 
work with the company at Chestertoy, 
in 1925 and has served in the line, ¢, 
gineering and rural service depar, 
ments. 


B. P. Carey Assumes New 
Duties in Philadelphic 


Bernard P. Carey was elected vice. 
president in charge of legal affairs of 
the Philadelphia Electric Co. at g rp. 
cent meeting of the board of directors. 
Mr. Carey entered the employ of the 






















company in 1913. Five years later he 
was transferred to the legal department 
as a law clerk and assistant to the 
vice-president, the late Arthur B. Huey. 
He was attorney for the company from 
1924 to 1928 and its counsel from 1924 
to 1939, when he was made general 
counsel, the position he held immedi. 
ately prior to his selection as vice: 
president. 

Mr. Carey is a past-president of the 
Pennsylvania Electric Association and 
a member of the American Bar Associa- 
tion and the American Gas Association. 


> H. W. Kine, formerly assistant engi- 
neer, Consolidated Edison Co. of New 
York, Inc., is now with the Anaconda 


Wire & Cable Co., Hastings, N. Y. 


> T. E. Roacn, vice-president of the 
Northwestern Electric Co., Portland, 
Ore., has been appointed chairman 0! 
the Portland committee for economic de- 
velopment. The committee is headed 
nationally by Paul G. Hoffman, presi: 










































* at Poy 
evan his 
930 and 
ing ang 
las been 
atrick J 


Visor at 


ont of the Studebaker Co., and is 
ledged to town-by-town, company-by- 
mpany post-war planning. 


‘ar Electric Motor Co. 
Names New Executives 


in began 
SLertowy 
LIne, ep. 


Appointment of a new executive staff 
depart. fim 


{ the Star Electric Motor Co. and its 
rliate, the Star Equipment Corp., has 
en recently announced. The realign- 
ent was brought about both by the 
eath of Carl M. Peterson, co-founder, 


lew 
ho served as secretary and treasurer 


} } ? ‘ 

Iphia f both organizations, and as a result 
od. vice{ the companies’ expansion. Since the 
Tairs offprganization of the motor company in 


910, he and Emil E. Hollander, presi- 
ent. had been the only officers. 

Under the new set-up Elvin E. Hal- 
ander was made first vice-president of 
th companies, Ivor C. Peterson vice- 
resident in charge of sales and R. J. 
ash secretary and treasurer. Raymond 
Hollander becomes vice-president in 
narge of planning and purchasing for 
e motor company. while Fred Eber- 
ard becomes vice-president and gen- 
ral manager of the equipment corpora- 
fon. Elvin E. Hallander, in addition 
» his title as first vice-president, is 
eneral manager of the motor company. 


at a re. 
rectors, 


y of the 


Cant L. HOFFMAN, supervisor of 
mmercial sales for the Washington 
fater Power Co.,. has been elected pres- 
dent of the Spokane Advertising and 
bales Association. 


iter hel Henry C. TILLMAN was elected chair- 


an and Georce P. Raney vice-chair- 
an of the Tampa (Fla.) utility board 
Huey. a recent reorganization meeting. J. G. 


iriment 
to the 


y from BEDINGFIELD was:seated as a new mem- 
n 19268M.: to succeed C. C. Watson, chairman. 
jeneral hose term expired. but who was 
nmedi- lected secretary. 

vice: 


Hersert G. Ditton has been ap- 
of thef@ointed manager of the newly formed 
n andf/™mining section of the industrial de- 
ssocia Martment of the Westinghouse Electric 
iation. Mi Manufacturing Co. A native of Wood- 

ard, Okla.. Mr. Dillon joined West- 

ighouse in 1923 shortly after his grad- 
ation from Oklahoma A. & M. From 


engi 433 to 1941 he was sales engineer with 


f Nevin General Motors Corp. He then be- 

onda meme’ identified with the Lee Norse Co.. 

v. ‘tying as sales manager until his re- 
ent assignment with Westinghouse. 

of the 


tland. ME {8D Berc. assistant superintendent 
an of {the Puget Sound Power & Light Co. 
vic del Kelso, has been appointed manager 
eadedage. Succeed Byron M. Atkins. retired. 
ft. Berg has been identified with 


presi- ; : 
uget Sound Power & Light at Kelso 
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-——WAR-AID” 


Fluorescent Fixtures 
by Wheeler... 













Sturdy metal-conserving wiring 
channel. Non-metallic reflector with 
chip-proof washable surfaces. Made 
for 2 or 3 40-watt lamps, or 2 100- 
watt lamps. Easily adapted for con- 
tinuous runs. 


e maintain ‘skilled lighting’ standards 
econserve critical materials 






Ir takes accurate “seeing” by workers 


OTHER WHEELER FIXTURES 





to maintain today’s precision standards 
of production. In any warplant, that 
means lighting of the most modern, effi- 
cient type. 

To make such 4ighting available in 
spite of wartime metal shortages, Wheeler 
Reflector Company developed “War-Aid” 










RLM One-Piece Solid Neck 
Reflectors 


RLM Fluorescent Fixtures. Made with 


minimum strategic materials...designed 


Made in Dome, Angle and all 
other standard types. For in- 
door or outdoor use. 


with “know how” gained in over 60 years 
of specialized experience . . . “War-Aid” 
Fixtures offer the same high-efficiency 
illumination that has always typified 
Wheeler “Skilled Lighting.” 


Whether you require fluorescent or in- 





Class i-G Dust-Tight Units 


Fluorescent fixtures approved 
for “Class I]-G” hazardous lo- 
cations. Hinged cover protects 
lamps, sockets and reflecting 
surfaces. Made for two or 
three 40-watt lamps. 


candescent illumination, Wheeler can 
supply skilled lighting for precision pro- 
duction. Write for catalogs of both types. 
Wheeler Reflector Co., 275 Congress 
St., Boston, Mass. ... New York, Cleve- 
land. Representatives in principal cities. 






Distributed Exclusively Through Electrical Wholesalers 


REFLECTOR 


COMPANY 


Since 


Lighting Equipment Specialists oe 
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How to prevent 


“ABSENTEEISM 


of Power-Producing Equipment 


Protect your oil-filled equipment from FIRE with a 
GRINNELL MULSIFYRE SYSTEM 


MULSIFYRE SYSTEMS oper- 
ate on the principle of mulsifying 
blazing oil with a driving spray 
of water. The oil is turned into a 
liquid which is incapable of burn- 
ing. A Mulsifyre System extin- 
guishes fire in a few seconds and 
prevents reignition. 

Complete separation of water 
and oil takes place in a few hours 
... leaves oil undamaged. 

There is absolutely no conduc- 
tivity along the discharge of a 
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Mulsifyre projector when spray 
strikes conductors carrying high 
voltages. 

Mulsifyre Systems are perma- 
nently installed ...they operate 
automatically and manually. 

Recommended by Under- 
writers’ Laboratories for use in 
extinguishing fires in flammable 
oils immiscible with water, wher- 
ever such oil is a fire hazard... 
in transformers and other oil- 
filled electrical equipment. 


Investigate this simple, sure oil fire protection. Write 
for Data Book by Underwriters’ Laboratories. Grinnell 
Company, Inc., Executive Offices, Providence, Rhode Island. 
Branch offices in principal cities of U. S. and Canada. 


RINNELL 


MULSIFYRE SYSTEMS 


For Production Protection 





| honey entered the employ of Gene 
_ Electric in 1903. Mr. Howard receiy 


| Feininger as manager. The new dj 
















































since 1925. Mr. Atkins retired af 
46 years in the light and power fq 
Thirtv-two of these years he was locay 
in Kelso. 


General Electric Makes 
New Appointmey 


J. C. Mahoney, superintendent of 
turbine and marine installations sec; 
of General Electric Co.’s service on 
neering division since 1922, has retir. 
He is succeeded by T. W. Howard, y 
has been his assistant since 1920, A. 
ciated with steam turbine manufacty 
and installation for 40 years. Mr, | 


his technical education at the Uniy 
sity of Oregon and Cornell Univers; 
He became affiliated with General fj, 
tric in 1916. Mr. Howard is a mem 
of the American Society of Mechan; 
Engineers. 

A new division of the appliance ; 
merchandise department to be kno 
as the resin and insulation mater 
division has been formed with f. 


sion will be responsible for the ma 
facture, engineering and sales of | 
sulating varnish, glyptal, varnish 
cloth and mica products. C. K. Me 
has been made sales manager of | 
division, C. S. Ferguson engineer ; 
H. K. Collins superintendent. The di 
sion will be headquartered in Scheng 
tady, with the exception of Mr. Mea 
sales operation, which will remain qgR 
porarily in Bridgeport. ” 

A native of Troy, N. Y., Mr. Feining’*: ' 
has been with General Electric since d th 
was graduated from Rensselaer Piggp'”! 
technic Institute in 1912 and has bag’! 
associated with the varnish and mi 
products department since 1926. } 
Mead has been manager of glyptal a pla 
insulation sales with headquarters Ls 
Bridgeport since 1937. Messrs. Fegi j,, 
son and Collins have been identifi 
with the varnish and mica departm4 
for several years, and Mr. Kilgore @..., 
been in the construction materials dM) },, 
sion of the appliance and merchani 
department since 1937. 

W. A. Mann has been appoi 
assistant manager, industrial divs... | 
of the company’s central district. W, , 
cago. He has been with General & hel 
tric since 1923. 

Frank P. Nemec has been nam. 
manager of purchasing division 0! ej 
company’s lamp department at My, ; 
Park, succeeding the late Fred 
Harris. 
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PM. C. Wesrrate, formerly of Hi, p 
engineering department, Commonve 
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ss jgned to take a position as chief 
ther, Communication Equipment & 
e- x 6 

ginecring Co., Chicago. 


















H. S. Orcutt, formerly assistant en- 
jeer. Consolidated Edison Co. of New 
ork. Inc., is now with the Federal 
,dio & Telephone Co., East Newark, 


J. 


kes 
itmen 


ent of Jouy C. SyKorA has been made a 
1S Sectiqilfie-president of the Gould Storage Bat- 
Vice engliliy Corp.. Depew, N. Y. Mr. Sykora | 
as retire. been with the Gould organization 
ward, willgy nearly a quarter of a century, hav- 
/20. Ass, entered the New York office in 
inufacty_im|9, Eight years later he was trans- 
Mr. Mired to Depew as assistant to the 
{ Generfilihneral sales manager. Mr. Sykora has 
| receivilif&ade his headquarters in Depew since 
¢ Univell&97, except for one year when he acted 
niversiti/™ special representative of the Gould 
eral Elllmmpany in Washington, D. C. In 1940 


a memb@lm was made sales manager. 





fechanig 

Ravmonp G. Carrouy, for the past | 
iance alllMveral years manager of the transpor- | 
be knoWiltion department of the Virginia Elec- | 
materiale & Power Co., at Norfolk, Va., has | 
ith E. n transferred to Williamsburg to | 


new dit™mve charge of all the company’s prop- | 
the manfiities in that area. Jounn A. Davis, for- | 
les of rly connected with the transportation | 
varnisiimnartment of the El Paso Electric Co., | 
K. Mell Paso, Tex., has been named to suc- | 
er of ed Mr. Carroll in Norfolk. 


ineer ’ 
The ia F. ANDERSON, formerly assistant 


the president, Continental Diamond 
bre Co., Newark, N. J., has recently 
made vice-president. Mr. Ander- 
is affiliated with the laminated prod- 
ts, the manufactured electrical mica 
d the vulcanized fibre sections of the 
tional Electrical Manufacturers As- 
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Communication lines are jammed with vital ee 


—power lines are carrying greater loads than ever 
fore. To keep lines working in the face of today’s 





laer Po 
has be 
and mi 
926. } 


jation. 


| 
= 
Lyman W. Rosinson has been ap- | 
inted assistant secretary in charge | 


lyptal g plant accounting for the Consumers emergencies is the job that Public Utilities are ably 
larlers Mwer Co., Jackson, Mich., succeeding | performing. 
rs. Fem late M. Cedric Dowling. Mr. Rob- | The ability of Klein quality equipment to meet the 


demands of this unusual service is proving the fore- 
sight of those men who demanded the best when pur- 
chasing pliers and climbers, safety straps and belts, 
grips and wrenches. 


identi joined Consumers Power as a | 
7 ior engineer immediately after grad- 
gore Mition from Iowa State College in 1923 | 
rials d ben tee Bed Oe at ‘lity | 
1as been employed by that utility 


epartm 








rchani) afliated companies ever since. | Of necessity, Klein production today is largely de- 
+ i Sia ie i a a, Sams voted to supplying the needs of the Army and Navy. 
appoitit ion line Jeska ae saseibetaaiies: It is important therefore that every piece of equipment 
A he aed emeateeied ba tan sles in Civilian use be properly cared for to assure it’s de- 
trict, Ve and estimating section. By 1928 corryitty the take KLEIN, ee eer eee 
eral E | : ies é . 
sccal “Slat tuition“ aetaiohe de [-i2.sid in making tools las longer, give better serv 
N Ma"ired by the Michigan, Illinois, In- | gos ve which ‘eill es att 7 sim ee a4 
on ot ha ar ae ee | a copy of which will be mailed to anyone interested. 
st f the Commonwealth & Southern Corp. | ASK YOUR SUPPLIER 
Fred en the program of reclassifying util- | This book Foreign Distributors: international Standard Electric Corp., New York 
plant accounts was begun in 1938, | on the care 
. Robinson was placed in charge of | Satan S 
: engineering phases of the Pennsy]l- be sent with- Mathias Pe Sons 
y “" Hips Power Co.’s plant reclassification = —e Established 1857] 
cad gram. Later he spent a year in ae Ure pg ee Vite geet ote page: pee 
0 rgia and a shorter period in Ala- 2S 
ry, Ws 
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UR 80-page catalog, plus years of concentrated 

specialization in the Designing, Engineering and 
Manufacturing of ELECTRICAL CONNECTORS are 
helping many a manufacturer of Electrical & Elec- 
tronic instruments & equipment make his products 
better: faster: less costly. Let us talk with you about 
Electrical Connectors? 


SERVICE CORPORATION 
Long Island City, N. Y. 





“YOU'RE WELL CONNECTED WITH SHELDON“ 





cui Mees as. 


agus BENDERS 


ae 
—— 


@ It's easier to get along short-handed these days if 
you have tools to eliminate long, tedious hours of 
hard work. And there's less absenteeism, too, when 
you have tools that lessen the physical strain on 
your men. Good tools provide extra manpower— 
help get more work done—speed up jobs. When you 
need better tools for essential jobs, investigate the 
current line of Greenlee Tools. You'll find Greenlee 
Benders, for instance, will provide extra manpower 
for all bending jobs, large or small. They are 
powerful, portable, easy for one man to operate. 


There’s A Greenlee Bender For Every Job! 


Whatever you have to bend—tubing, E.M.T., heavy-wall con- 
duit, or bus bar—there’s a Greenlee Bender, including power- 
ful hydraulic units, that will help ease your manpower problems. 


” pp STRee es 





above is the Greenlee No. 770 Bender 
with radius shoe attachment. With one for- 
ward stroke of the ram, a smooth, neat-looking, 
96° bend is made in a jiffy. 


TOOL co. <== 


1808 Columbia Ave. « Rockford, Illinois 
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bama, doing similar work for ©. & ¢ 
companies. He returned to Jacks h 
the summer of 1941 to work on 4) 
final check of the Consumers Powe 
Co. reclassification. Since Octobe, 
1941, Mr. Robinson has been with thd 
Commonwealth & Southern general ¢, 
gineering department in Jackson. wor, 
ing on special assignments, in: Luding 
the investigation of special plant pry 
tection required during the war peri 


> Henry Isaacs, formerly manager ,j 
the Reliable Electric Supply Co... Lay. 
rence, Mass., has been appointed py. 
chasing agent of the Eagle Electr, 
Supply Co., Boston, Mass. 


> James A. SMITH, assistant superip. 
tendent of the Copperweld Steel (y. 
Glassport, Pa.. has been appointed 
general superintendent of the plant 
Mr. Smith joined the Copperweld ¢. 
ganization in 1920, when the mill wa 
located at Rankin, Pa. He served ip 
the capacity of shipping foreman until 
1932, when he became fabricating s. 
perintendent. In 1939 he assumed the 
duties of assistant superintendent. 


OBITUARY 


Norwood W. Brockett 


Norwood W. Brockett, for many 
years public relations counsel for the 
Puget Sound Power & Light Co. Se. 
attle, Wash.. died on July 19 in Seattle 
in his sixty-fifth year. Mr. Brockett 
was widely known in utility circles in 
the Northwest. 

A graduate of the University of 
Minnesota Law School, Mr. Brockett 
went west. and after engaging in news 
paper work for two years joined the 
old Snoqualmie Falls Power Co.. i 
predecessor company of Puget Sound 
Power & Light. as assistant couns¢l 
From that time until his retirement in 
1931 he remained with that utility. 

Mr. Brockett was one of the group 
who organized the present Northwes 
Electric Light and Power Association 
and he served as its secretary during 
its first five years. He was elected 
president of the association in 1922 
During his association with the society 
he was active in its public relations an¢ 
in handling questions of legislation 
affecting the utility industry. 


> Freverick F. Skeer, commercial 
vice-president of the Crouse-Hinds (». 
Syracuse. N. Y., in the western district 
for some 40 years. died at his home 1 
Chicago on June 25. Mr. Skeel was 
born at Fairfield, N. Y.. in 1870 ane 
became identified with the Crouse 
Hinds organization at Syracuse in 190 

















ek aa he 
f on the 


apacity ot advertising manager. 
was soon appointed to take charge 
the Chicago office, which included 
actically all of the territory west of 
Mio, Kentucky and Mississippi. As 
» business of the company expanded 
became necessary to establish branch 
tes in the western territory, which 
re added to from time to time and 
‘mately reached the total of eleven. 
recognition of his accomplishment 
building up this territory Mr. Skeel 
hager off. made commercial vice-president. 
0. Lay, bough he retired from active business 
ted pur font two years ago because of ill 
Electrie alth, he remained in almost daily 
ntact with the organization up to the 
me of his death. 


B. A. GERMAN, manager at Pinckney- 
le. Ill., for the Illinois-lowa Power 
). died suddenly, on July 6, while 
prking in his-office. Mr. German was 
native of Eldorado, Ill., and was 48 
ars of age. 

Lewis G. Weppser, 51, New England 
presentative of the Gehnrich Corpora- 
mn. Long Island City, N. Y., died at 
edford, Mass., on July 16. 


Ernest W. WriGHT, senior account- 
nt of the Massachusetts Department 
Public Utilities, and employed by 
at commission since 1915, died in 
yston on July 16. 


L. D. SHANK, city manager of Dover, 
|, since 1929, and formerly super- 
tendent of the Dover lighting depart- 
ent, died on July 18 at his home in 
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srocketimeat city. 
rcles in E. F. McKay, for many years man- 
ver of the Oklahoma Utilities Associ- 
sity offion with headquarters in Oklahoma 
rocket ity, died on July 4 in Washington, 
n new-f/. C., where since 1935 he had been 
ed thellinnected with the Federal Communi- 
Co.. ations Commission. 


oun 7ecuartAH CHAFFEE, 84, president 
OUD the Builders’ Iron Foundry, Provi- 
nen! Hence, R. L., since 1889, and responsible 
utility bringing the manufacture of the 
enturi meter to that city, died near 















group 
rthwest 
Cial0"Me time secretary of the Brown & 
arpe Mfg. Co., Providence, and was 
ominent in banking, insurance and 


Hucational circles. 


during 
elected 


1922. 


WinuAm E. Dox; 54, president of 
e Gustavo Preston Co., Boston, Mass., 
presentative of Yeomans Bros. Co., 
hicago; the Pennsylvania Pump & 
mpressor Co., Easton, Pa., and other 
nerciaii@ower plant equipment manufacturers, 
|; Coed at his home in Swampscott, Mass., 
listric July 22. He was born in Denver, 
me Molo, and for 16 years was sales man- 
‘| weer of the Worthington Puzap & Ma- 
0 an4Mhinery Co., at St. Louis and Detroit, 
rouse@@ing to Boston in 1931 as head of the 
n 190) TRreston company. 


aunton, Mass., on July 8. He was at | 








J-B-T Model 30-F Vibrating Reed Frequency Meter with case removed 


1. Case 4. Mounting Frame 8. Permanent Magnet 
2. Base 5. Spring Steel Reeds 9. Series Resistor 
3. Dial 6. Reed Mounting Bar 10. Terminal Studs 

7. Driving Coil 


HOW DOES IT WORK? By resonance. As the current flows through 
the driving coil, the frequency with which the current alternates or is 
interrupted determines the number of magnetic pulls per second on 
the reeds. Each reed is preset during manufacture to respond to but 
one frequency — by combining parts of the proper strength, dimen- 
sions and weight. The reed which is “in tune’ RESONATES, which 
means that it vibrates to full amplitude — the others little or not at all. 
Simply READ the REED, and that’s your frequency. 


DON’T ALL THE REEDS VIBRATE? No, not now. Since the introduc- 
tion of the original principle, J-B-T basic improvements have virtually 
eliminated sympathetic mechanical vibration. Reeds on either side of 
the reed which is vibrating to full amplitude also vibrate, but to a much 
more limited extent, and actually help to indicate thé frequency more 
accurately, particularly if it is fractional. 


CAN THEY TAKE IT? Yes, sir. Thousands of J-B-T Vibrating Reed 
Frequency Meters now in use are standing up where the going is 
tough. Day in, day out they are measuring cycles per second, revolu- 
tions per minute, and frequencies for wartime uses. 

HOW DO YOU ADJUST THE METER WHEN IN USE? You 
needn't. Once calibrated at the factory, it is permanently accurate. It re- 
quires no adjustment to compensate for wave form, external magnetic 
fields, voltage variation (+20%), or normal operating temperatures. 


YOU SAY PERMANENTLY ACCURATE, BUT HOW ACCURATE? 
Within +0.3% for full cycle increments, +0.2% for half cycle incre- 


ments in the 60 cycle range, for instance. A 400 

cycle meter is accurate to within +0.3%. Pe 
oA a } 

VQ, 

0 Mat Salon in Pee 

REED ~~ 

ETERS: 


WHAT ABOUT POWER CONSUMPTION? It is 
VIBRATING 
FREQUENCY 







exceptionally low, ranging from less than 2 watts 
at 400 cycles at 115 volts — to 2 watt at 60 cycles at 
115 volts — depending on the model. 


1S THE CONSTRUCTION THE SAME FOR ALL 
MODELS? No. These instruments are available in 
full range of frequencies, voltages, reed groupings 
and case sizes. Models are designed to fit the applli- ee 

cation. J-B-T engineers will be glad to help you get itustrated 

the RIGHT meter for your requirements. data bulletin VF-43 





Manufactured under Triplett Patents and/or Patents Pending. 
8-JBT-6 


“ J-B-T INSTRUMENTS, INC. 


441 CHAPEL STREET © NEW HAVEN 8, CONNECTICUT 
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Launches Wartime 
“Idea Exchange’ 


7 


The Nash-Kelvinator Corp. has just 
made public the full details of a new 
project designed to broaden the ex- 
change of ideas and suggestions for 
solving wartime homemakers’ prob- 
lems. Here is how it operates: 


1. Each month Kelvinator will an- 
nounce to the nation’s home economists, 
by means of a four-page front-of-the- 
book supplement in the magazine, 
“What’s New in Home Economics,” a 
timely “project” selected in advance 
by a panel of Washington authorities. 
Project number 1, already announced, 
covers the subject “Aids to home pres- 
ervation of fall vegetables and fruits.” 

2. Forty war bonds will be offered 
to those home economists who offer 
ideas and suggestions on the current 
subject. 

3. A board of judges will select the 
40 best contributions. 

4. Kelvinator will then publish each 
month’s selections in a series of pamph- 
lets, entitled “Helps for Homemaker.” 


ICE SCHOOL 


ene 






“Because the project is keyed to the 
solution of currently anticipated real 
problems, there will be no lost motion 
in either gathering or disseminating 
‘general’ home-making information,” 
said C, T. Lawson, general sales mana- 
ger of Kelvinator, in announcing the 
“Kelvinator Wartime Idea Exchange.” 
“We are pleased with the practical 
simplicity of the project and feel con- 
fident that it will be of very real serv- 
ice to a great portion of our 30,000,- 
000 homemakers . . .” 


Underwriters Laboratories 
Issue New Listings 


Underwriters’ Laboratories, Inc., have 
recently issued a new and revised list 
of inspected electrical equipment. The 
list contains summaries of listing card 
reports on electrical equipment, which 
has been examined with reference to 
fire and accident hazards and for con- 
formity with the provisions of the Na- 
tional Electrical Code applying to its 
installation and use. 





“CONSERVICE” RESULTS—More than 4,000 appliance service men such as the ones 

shown above have taken the Westinghouse “Conservice” appliance repair training 

course during the past six months. In the photo, Dale Balph is tracing the circuit of an 
electric coffee maker at a Westinghouse Supply school for Ohio dealers 
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Manufacturers Issu; 
Earnings Repor 


General Cable Corp. for th: gy 
months ended June 30 reports ct jp, 
come, after $4,670,000 provisic: fo 
Federal taxes on income, of $1,0: 1,899 
against $1,367,623 net income for the 
similar period last year, after $6, 75,000 
taxes. 

Among the other companies 'ssuing 
reports are the following: 

Biaw-Knox—Including subsidiar -s, gy 
months to June 30, net profit, after $4,741, 
002 taxes, was $780,728, equal to 5% cent, 
a share, against $585,434, or 44 ‘ents g 
share, after $4,418,050 tax charses lag 
year. 

Jouns-Manvitte—Including — sui!idigr. 
ies, second quarter net income was £1,059. 
802, or $1.19 a common share, compared 
with $1,103,054, or $1.24 a share, for the 
similar period of 1942. Sales for the June, 
1943, quarter amounted to $27,274,765, 
against $26,871,075 for the similar 194) 
quarter. 


CoprerweLp Steet—For six months, net 
earnings, $444,141, equal after preferred 
dividends to 75 cents each on 514,864 com. 
mon shares, against adjusted net of $597, 
868, or $1.06 a common share last year. 


Acme Steer—Including subsidiary, June 
quarter, net profit, after estimated $1,609, 
754 excess profits taxes and $220,462 nor. 
mal and surtax, was $509,554, equal to 
$1.57 each on 328,108 shares of $25 par 
capital stock. This compares with $422, 
316, or $1.28 a share, in preceding quar. 
ter and $380,285, or $1.16 a share in sec. 
ond quarter of 1942, 


Westinghouse Output 
at Record Level 


Westinghouse Electric & Manufactur- 
ing Co. reached record production in 
the first half of this year, with billing: 
totaling $322,559,295, a 35 percent in- 
crease over the corresponding period 
last year, A. W. Robertson, chairman. 
reports. Unfilled orders valued at $946. 
182,753 also exceeded those of a year 
ago by 35 percent. 

Net income for the six months ended 
with June, after provision for renego- 
tiation of war contracts, amounted to 
$9,480,271, equal to $2.95 a share on 
the common and preferred stocks. This 
compares with $6,731,712, or $2.10 last 
year. 

The 1943 profit is after allowances 
of $3,038,270 for post-war contingencies. 
$5,198,329 income taxes and $28,102. 
227 excess profits tax after post-war re- 
fund of $3,122,469. In the first half of 
the previous year, income taxes were 
$4,395,169 and excess profits tax. $41- 
239,775. 

Orders booked during the first half o! 
1943, totaling $473,631,033, were 13 
percent below the total for the corre: 
sponding period last year. 
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13 Recover in May 
>POr Mord: :s for motors and generators, 
tg ich registered such a sharp drop in 
i d in May, but th 
net ; pri]. :urned upward in May, but the 
ion . hime was considerably below that of 
" ot ar ago, according to the index com- 
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INDEX, value of orders received 


turers Association. Orders for trans- 
ission and distribution equipment 
pre practically unchanged in May. 

pnt i Mi The index of orders for motors and 
period Minerators advanced 115 points, or 32 
Baa’ reent, to 471. The figure, however, 
$946. Be. 296 points, or 32 percent, below 
a yea Bile index of 697 for May of last year. 
e index for transmission and distri- 


ended Biition equipment was 113, an increase 

“nee” Hi | point over the revised figure for 

ted 0 MM previous month. In comparison with 

'ré 00 ile corresponding month of last year, 

a bwever, the index is down 124 points, 

0 last B® 59 percent. 

frances 

ncies 

3,102.- 

ar re- 

‘tof ormy-Navy “E” Award 

were Among recent recipients of the 

$41. Mimy-Navy “E” award were Westing- 
Bee Electric & Manufacturing Co., 

alf oi Mter division; Allis-Chalmers Manu- 

e 13 Mtturing Co., La Porte works, La Porte, 

‘orre: d., and Borg-Warner Corp., Norge 

ision 
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Look Beyond Ratings 
Look for puus VALUES 





You are considering several Transfer 
Switches to handle, say, a non-inductive 
load at 250 volts, AC, 150 amperes. Each 
switch has the proper rating, but how are 
you going to make a choice? 


Look for plus values. In the ASCO 
Transfer Switch you will find such fea- 
tures as (1) actually, double throw; (2) no 
neutral position possible; (3) inherently 
locked mechanically and _ electrically; 
(4) actuated by single powerful mechan- 
ism; (5) single operating coil energized 
momentarily; (6) mechanically locked in 
either position by linkage and held there 
rigidly (no delicate hooks or latches); and 
(7) elimination of AC hum. 


ASCO Transfer Switches, designed to pro- 
tect operations against main power fail- 
ures, in themselves create no risk of fail- 
ure. That in a nut-shell sums up their 
PLUS VALUES .. . what makes them the 
better buy. Further details will be found 
in Catalog 561. 





7. 


ASCO Solenoid Valves are another 
quality product, designed to control the 
flow of liquids or gases. Send for 
Catalog 161. 





Aulomatic. Switch Co. 


41-C EAST 11TH STREET, NEW YORK 3, N. Y. 
TELL US WHAT YOU WISH TO ACCOMPLISH 


7, 1943 
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RELIABLE 
CAN HELP 


YOU 





SAVE TIME 


in speeding the war 
program by using 
Reliable Straightline 
splices on new con- 
struction and on 
maintenance. 


SAVE COPPER 


by using these per- 
fect joint making 
units over and over 
again. 







RELIABLE 


STRAIGHTLINE 
SPLICE 


Positive 


Permanent 


Low in Cost 


‘4 e ee ae eo ee 


OVER 35 YEARS SERVICE TO THE UTILITIES 
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Field Reports on Business 


Engineering construction awards continue to decline; Western building of 
45 percent; wholesalers’ stocks and business both show slight improvement: 
DPC allocations show expansion still going on. 


NEW ENGLAND 


The announcement last week that the 
New England Shipbuilding Corp., Port- 
land, Me., has been allotted contracts for 
115 Liberty type cargo vessels for the 
Maritime Commission should hearten manu- 
facturers of electrical equipment. DPC 
allocations for additional equipment for 
plants engaged in war work indicate that 
expansion in certain directions is still 
going on for meeting the demands of vari- 
ous armed services. An increase in alloca- 
tions to Raytheon Production Corp., New- 
ton, Mass., amounting to $35,000, was 
authorized recently and Wickwire-Spencer 
Steel Co. has received $85,000 for addi- 
tional machinery in a Massachusetts plant. 

The Navy has awarded a contract for 
pumping equipment to S. Cassedy, Cam- 
bridge, Mass., for $26,500. Refrigerating 
alterations and repairs costing $1,500 at 
another naval base will be handled by 
R. I. Lutz Engineering Co., Providence, 
R. I. Construction work under the direc- 
tion of the Bureau of Yards and Docks is 
active. Contracts for additions to shops 
and extension of power and lighting lines 
ranging in cost from $35,000 to $50,000 
have been allotted contractors during the 
past fortnight. 

Supplies for lighting installations and 
power circuits will be needed in sizeable 
quantities for new contracts awarded here, 
including quarters at a Connecticut sub- 
marine base costing $232,000; two look- 
out stagings which will require special 
communication materials and will be built 
at a cost of $12,500 each, and guide lights 
and signaling installations at Nantucket 
costing over $100,000. A school and dis- 
pensary will be built by the Navy in 
Connecticut at a cost of $212,760; F. H. 
McGraw Co., Hartford, Conn., has the 
contract. 


CHICAGO 


With the $26,440,000 expansions auth- 
orized here in the last month, Chicago’s 
industrial facilities have been increased by 
$110,329,937 since the start of 1943, ac- 
cording to the Chicago Association of 
Commerce. War industries that announced 
plant additions here in July included Borg- 
Warner, Buick Aviation, Inland Steel, 
Texas Company, Tantulum Corporation 
and Lindberg Steel Treating. 

Employment in Chicago manufacturing 
industries continues the upward trend that 
has prevailed during the Jast year. It has 
increased 8 percent between May 15 and 
June 15 to a level 18 percent higher than 
June 1942. Building construction and con- 
tracting groups for this period, however, 
again reported sharp decreases in employ- 
ment and payrolls, according to the Illinois 
Department of Labor. 

Power output for the central industrial 
area was up 13.2 percent for the week 
ended July 24 over the same week of 1942. 
Output of the Commonwealth Edison group 
of companies was 14.7 percent for this 
week over last year. Operating companies 
of the Standard Gas system showed an in- 
crease of 14.2 percent and the Northern 
States Power Co. 9.6 percent. 

Electrical manufacturers on the whole 
report little activity on standard lines. One 
of the electrical equipment manufacturers 
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in the Chicago area booked an order tj 
week for a substantial number of weld, 
cable connection boxes for a naval yarj 
Production of special ordnance ecuipmey 
for the army and navy is sustaining poy, 
mal production activity. Hotpoint. for ¢ 
ample, is producing compressed|-air-poy 
ered, automatic 50-calibre anti-aircraft », 
chine gun trainers used in the training of 
military personnel. These trainers simyjgy 
battle conditions of vibration, sound 4 
shock by artificial means with a “gy 
that shoots plastic pellets at scale-modg 
aircraft. The trainer was developed ay 
perfected by Hotpoint. 


NEW YORK 


Consolidated Edison reported recep} 
that its Hudson Avenue, Brooklyn, stean, 
electric generating station hit an all-tins 
record June 21 when at 10 a.m. its boiler 
house produced sufficient steam to operat 
the plant at its full rated capacity of 
770,000 kw. Later, on June 29, gross oy 
put of Hudson Avenue reached a new 3) 
time high for the 24-hour period amounting 
to 13,795,000 kw.-hr. Output generally {oy 
the system is running close to 30 perce 
over 1942. 

Civil engineering construction volume ; 
continental U. S. totaled $41,154,000 fq 
the latest week, 16 percent lower than th 
preceding week and 84 percent below th 
corresponding 1942 week, according | 
Engineering News-Record. The curren 
week’s volume brings the 1943 construc 
tion total to $2,062,540,000, which on 
weekly average basis is 65 percent belo 
the 3l-week period in 1942. 

The pinch of decreasing inventories j 
the retail consumer’s goods field has yet t 
slow up the buying wave, according t 
figures of the Federal Reserve Board. De 
partment store sales for the week ende 
July 24 were 19 percent over the 19 
week nationally and 18 percent up for th 
last four-week period. New York’s gai 
was 12 percent. 


PACIFIC COAST 


Total value of June building permit: i 
the seven Western states was $13,035, 
a decrease of 45 percent from last year! 
corresponding figure, despite the fact th 
both Washington and Oregon showed 5 I 
percent increases. Wholesalers report ‘ - 
brisker business during the latter half 4 
July after a slow opening fortnight; stodpy G 
conditions are steadily improving, aidemit $7 
by some brisk combing of Eastern {a f $ 
tories for available and permissible + ‘ 
stitutions—especially of wire. . atel 

Recent large service installations includgeen 
a $1,703,304 award for an amphibian trang | 
ing base. Naval Ordnance shop building Pen 
costing about $2,500,000, and an Army bag” 
costing $3,000,000. Orders include a co Ih ; 
siderable transformer oil award to Weifhat ¢ 
inghouse by the Bonneville system; $16.@educ, 
of radio equipment for the Ampere, Wa: rem 
substation; a low bid of $53,236 for ' 
diesel-electric locomotives for the city Gi } 
Tacoma; 40 and 80-ton cranes for Friagjjgent p 
Dam; $40,000 of G.E. switchgear equitate 
ment for a naval air base overseas, “...... 
1,000 fractional-hp. motors for press , 
pumps. 
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tility Wins Appeal 
On Line Erection 


Haverhill Electric Co. has won an 
ppeal to the Massachusetts Depart- 
nent of Public Utilities against the city 
ouncil’s authorization of the installa- 


SS 


ing of 
ement: 


order this 


ion and erection of a 550-volt line along 
conduit under Locust and Locke 
treets by the L. R. Hamel Leather Co. 
The state board held that nothing in 
e city’s order granting the Hamel 
yetition or in the subsequent proceed- 
gs of the municipal council indicates 
at any restriction to private use was 
tended; indeed, it appeared that the 
purpose was to resell electrical energy 
» tenants of the Hamel company. It 
|so appeared that it would be possible 
or the Hamel company, if it obtained 
e right to cross the public ways with 
n electric line as requested, and was 
ble to obtain the energy, to sell elec- 
icity to a large number of persons, 
cluding both its tenants and members 
pf the general public, without crossing 
nother public way. 

Haverhill Electric is not required to 
prove an intention on the part of the 
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rally fof/™1amel company to resell to the public. 
) perce here was evidence that previous sales 
olume it energy to tenants have been made 
1000 famwith the utility’s consent, but this does 
than thot constitute a waiver by the utility 
clow (Mit its right to object to the granting 
perl bf a location in the public streets to 
constrocmmhe leather company. There is no evi- 
ch on @Mence that the utility has not been 
it belowidequately serving the territory or that 
tories jee Hamel company could not obtain 
as yet iq@@medequate service at reasonable cost from 
rding lhe utility. The commission states that 
- De he granting of the order in its present 
he 19 orm would incite further controversy 
» for thmend would not promote public interest. 
k’s gaillliThe order of the municipal council was 


herefore reversed by the state board. 


Kentucky P.S.C. 
Reports on Savings 
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In a Kentucky Public Service Com- 
mission report, made public recently 
y Gov. Keen Johnson, annual savings 
bf $7,048,001 and accumulated savings 
f $33,793,729 for customers of pri- 
ately owned utilities in Kentucky have 
been effected, the report declares, dur- 
ng the eight years the commission has 
een in existence. 

In addition, the commission reported 
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‘o _Wesfhat economies had made it possible to 
: uh educe the assessments against utilities 
. ash 


rom $100,000 charged in the fiscal 
ear just ended to $75,000 for the cur- 
ent period. Utilities are assessed under 
tate law to pay the commission’s ex- 
penses and the legal maximum assess- 


ment is $130,000. 
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® That's exactly right. This mysterious little 
metal box, part of a modern system of A.A.I. Auto- 
matic Alarms, is equal in vigilance and protection 
to an entire company of guards. To touch it or any 
part of a fence to which it is attached, is to transmit 
instant warning and signals and to dispatch help 
to the actual zone of disturbance. For guarding 
against sabotage, espionage and theft, there is no 
system of industrial plant and property protection 
so dependable, 24 hours a day. even during periods 
of blackout, storm and fog, as Automatic Alarms. 
Consider the safeguarding of your industry with this 
modern, dependable and relatively inexpensive pro- 





tection. 
; atic » SALES OFFICES: 
| Write for Mage G, Licensed under DuPont Philadelphia, Chicago 
and Astatic Patents Detroit, and Toronto, 


Literature 4 Ame 
3 boi v Canada. 


AUTOMATICSQALARMS —Yncowporated. 


848 MARKET STREET YOUNGSTOWN. OHIO. U.S. A. 








all Sizes and Styles 
HIGH VOLTAGE 
PORCELAIN 
INSULATORS 
also Special Designs 
TO ORDER 
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SALES 
OPPORTUNITIEs 


Orecon—Pacific Power & Licht () 
Portland, has approved plans for r-|ocai; 
of transmission line, changing Dreser 
right-of-way which is on lands to be yy 
for an airport. Project will include 
overhead line across Lewis an| (ji 
River. Work will be carried out by ¢q, 
pany forces and will be placed under y 
soon. 


Micuican—Nash-Kelvinator Cor), }49 
Plymouth Avenue, Detroit, now in prody 
tion for war materials for govern ent, yj) 


Extra strength, to withstand an stresses — carry out expansion in plant, including 
= ; s! new building, with installation of mecha: 



















plus extra capacity to insure minimum IR 5 ond eleciniea : cha 
drop! That's the combination that has made Ce rs Ms © $1 460000" with _ ‘acilitig 
Soldering tags the ote d ost about $1,660,000, with financing | 
these Sherman ng indar Defense Plant Corp. Work is scheduled 
of the electrical industry. begin at early date. 
Sherman Lugs are bright and clean, too, with Ox.tanoma—U. S. District Engineer ( 
no sharp edges or burrs — and the contact fice, Tulsa, Okla., has completed plans {y 
surfaces are FLAT. new air freight terminal, comprising hang 
ars, shops, warehouses and other }yilj 
Write for catalog which gives full specifica- ings, with mechanical and electrical equiy 
tions on a wide range of sizes and styles. ment. Also electrical distribution lina 


control station and other operating facij; 


H. B. SHERMAN MFG. CO. ties. Cost estimated about $500,000. Wort} 


will begin at once. 
BATTLE CREEK, MICHIGAN 





Uran—Bureau of Reclamation, Denver 
Colo., -has plans under way for reconstrag 
tion of Scofield dam, Price River Vall 


3 district, to be 56 ft. high, 420 ft. long, with 
al 2 rs y D 8 T y eres of 30 o Appropriation of ke 

3 as been authorized for project, 

i> WHA J S @) 5 D 3 R i | Cc) 5 8 ‘c ) New York—Bell Aircraft Corp., 20% 


Elmwood Ave., Buffalo, will carry out ¢ 
pansion in a plant, with installation of 
additional mechanical and electrical equip 


: ment for increased capacity for gover 
JUST OUT! — Helps the secretary gain speed, assurance, and seas.’ Coat onteaiar incre thea 





accuracy with financing by Defense Plant Cor 

SECRET ‘ RY in taking Proposed to begin work soon. 
A New York—Consolidated Edison ( 
ENGINEERING New York, has approved plans for altera 
DICTATION. | tions and improvements in generating sta 
T | tion in Bronx. No estimate of cost an 
has | 


| nouncéd. A_ building permit Pel 
By QUEENA HAZELTON | issued and work is scheduled to proceed 
Teacher of Technical Stenography and Shorthand Reporter 








at once. 








i ERE is a down-to-earth manual of basic, professional Montana—War Department, Washing 
training in engineering dictation that will aid the ton, D. C., has approved plans for new ai 
i Gregg stenographer in handling engineering dictation more force base, comprising hangars, shops 
' ‘ intelligently, efficiently and rapidly. warehouses ahd other structures, with m 
i : i ahh chanical and electrical equipment. Al» 
' 309 pages, 52 x 8, $1.75 will install power substation facilities, wit 
Out of the most practical kind of secre- electrical distribution lines, ecevice 0 
| What the secretary tO  tarial, teaching, and reporting experience, nections, controls, etc. Entire project wil 
; 4 the engineer must know, Mrs. Queena Hazelton has prepared this cost over $1,000,000, and will be super 
in 37 lessons covering: Se course of instruction for vised by U. S. District Engineer Office 
y : : the secretary to the engineer. This manual Seattle, Wash. 
| Points of the Com not only teaches the secretary the termi- 
ee and Num rae - eer a ge ag a ld Texas—Goodyear Tire & Rubber Co 
i structural, mechanical, electrical, civil, chemical, and metallurgical— . “ govern 
General Data _ but also builds a knowledge of the language 6f the engineer, the ame Ohio, has contracted era rub 
Structural Engin- usage of terms, etc. It provides practice in taking technical dictation | ™ent for expansion in synthetic. ‘le 
jreait aint Venti- of typical engineering character, and fulfills the need for a complete mill, including new building and installa 
tot glossary of the common and special terms and phrases of engineering tion of mechanical and electrical equip 
Plumbing. 9 with shorthand outlines. ment for increased capacity. Cost esti 
a ve : mated about $1,250,000, with equipment 
a Let your secretary try it out for a few days! Financing by Defense Plant Corp. Wor 
a — Feessecescesesesascesssesesssssessssasesessssesesssscssssssessasasessesssem will be carried out soon. 
neeri . s : , “ 
i Technical Preview : 10 DAYS' FREE EXAMINATION 5 Texas—Board of Public Service, 5a 
Civil Engineering § McGRAW-HILL BOOK CO., : Antonio, has secured approval of WBP fv 
Electrical Engi- : Y eke “ = om ge ng o the Engineer for 10 days’ examination : we, municipal powes ‘Sata building 
: e Te Ma y & p . 4 
neering : on approval. ‘in 10 days I will send you $1.75 plus few cents postage, or : on Concepcion Rd., to be remodeled an 
Ti Electrical Engi- s return book postpaid. (We pay postage if remittance accompanies order.) § equipped for this purpose. Installation 
; ' Chemical _, & Name ST A ee toe ee eo aes Jaa > aa s dale eupitas Maren ane : will include a 30,000-kw. turbine-generato 
Metallurgy AMMEN 2200 ccccccsecesecesccrncsonensneonseonancrsenascoses cases segues : unit and auxiliary equipment. Completio 
Chemical and Mr tek With yi fuj trieiuccaceensdindecn Wass Gusaves caer ohare : is scheduled late in 1944. 
Metallurgical s . s ee 
Terms s Position oer rer rrr rr rrr rere TTT rT ere eee Tee Tee eee eee ee Tee eee ee Te : ALABAMA—War Department, Washing 
I i a ae a y. $-7-43 § ton, D. C., has authorized new air fort 
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base, comprising hangars, shops, ware- 
houses and other buildings, with me- 
chanical and electrical equipment. Also 
power substation with electrical distribu- 
tion lines, service connections and other 
facilities. Entire project will cost about 
$1,000,000, and will be supervised by U. S. 
District Engineer Office, Mobile. Work is 
scheduled to begin at once. 


Minnesota—Stainless & Steel Products 
Co., 1000 Berry Ave., St. Paul, plans early 
construction of one-story addition, to be 
equipped as a power substation for plant 
service. 


Georcia —- Goodyear Clearwater Mills, 
Cedartown, man turers of tite fabrics, 
plan expansion and improvements in branch 
mill, with installation ‘of machinery and 
electrical equipment for manuf@cture of 
twisted tire cords of high tengtity rayon 
yarns. Conversion program will cost ap- 
proximately $1,280,000, and will be carried 
out at early date. Project has been ap- 
proved by WPB. 


Ox.tanoma—U. S. District Engineer Of- 
fice, Tulsa, is planning early call for bids 
for new Fort Gibson dam on Grand River, 
to be about 110 ft. high, forming a reser- 
voir of approximately 50,000 acres. Ap- 
propriation of $8,400,000 is available for 
construction. Structure has been designed 
for a hydroelectric power development, to 
be carried out at a later date, with installa- 
tion to provide an initial capacity of 


45,000 kw. 


Missourt—Civil Aeronautics Authority, 
Washington, D. C., and City Hall, Kansas 
City, Mo., has surveys and plans under 
way for new airport, comprising hangars, 
shops and other structures. Also electrical 
distribution lines, with control station, 
lighting system and other operating facili- 
ties. Fund of $600,000 has been author- 
ized for project, which is scheduled to be 
carried out early in 1944. 


NeprasKA—War Department, Washing- 
ton, D. C., has approved plans for new 
military cantonment, comprising shops, 
warehouses and other utility buildings, 
with mechanical and electrical equipment. 
Also barracks, administration building and 
miscellaneous structures. Power substation 
facilities will be provided, with electrical 
distribution lines, service connections, con- 
trols, etc. Entire project will cost over 
$1,000,000, and will be carried out at once 
under supervision of U. S. District Engi- 
neer Office, Omaha. 


Wasuincton—Western Gear Works, 417 
Ninth St., South, Seattle, manufacturer of 
gears, transmission systems, etc., will carry 
out expansion in plant for production for 
government, including new building with 
mechanical and electrical equipment and 
facilities for considerably increased ca- 
pacity. Cost estimated close to $350,000, 
with financing by Defense Plant Corp. 
Work is scheduled to proceed at early date. 


TennesseE—Upper Cumberland Electric 
Membership Corp., Carthage, plans con- 
struction of new transmission line, about 
22 mi. long, for main power supply line. 
Cost estimated close to $75,000. Financing 
— been arranged and project approved by 


Wasuincton—Civil Aeronautics Author- 
ity, Washington, D. C., and Smith Tower 
Annex, Seattle, is arranging immediate 
call for bids for new airport, comprising 
hangars, shops and other structures, with 
mechanical and electrical equipment. Also 
electrical distribution lines, control station, 
lighting system and other facilities. Cost 
estimated about $865,000. 
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No Fallacious Guesses. 


There is no guessing with a 
Matthews Teleheight. Any line- 
man can be taught to use it and 
get any height within an inch or 
so. He can learn in five minutes. 


The extra cost of just one 
wrong guess will pay for one 
or two Matthews Teleheights. 
Hundreds of them are saving 
lots of money for their owners 
all over the country. Many are 
being used for quickly figuring 
the cubical contents of build- 
ings, the clearance of bridges, 
highlines, etc. 


Matthews Teleheight is only 
five inches long. Has no moving 
parts. It is furnished with a 
leather carrying case that will 
fit in the vest pocket. The draw- 
ing below shows how simple are 
the directions for using it. 


Great for Appraisal Jobs. 


Try one at our risk of your 
approval. 


W. N. MATTHEWS 
CORPORATION 
ST. LOUIS, U. S. A. 
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INSULATED TOOLS 














Reduce 

accidents 
and service 

interruptions 


8 INCH - 
SCHOLLHORN 
LINEMEN’S 

PLIERS 


List Price 
$4.60 


COHARDITE 


insulation molded 
on Schollhorn 8" 

Linemen's plier pro- 
tects the Linemen and 
equipment with a tested 
20,000 volts dielectric. Also 
available in the 6" and 7” 

sizes with a 10,000 volt test. 


Every tool tested to its full rated 
dielectric strength for one minute 
R.M.S. before it leaves our plant. 


A full range of COHARDITE insulated 
small tools carried in stock for Meter and 
Distribution Departments. 


Send for catalog. 


The Connecticut Hard Rubber Co. 
NEW HAVEN, CONNECTICUT 


i 





STAR INSULATING BEADS 


Use LAVOLAIN ball and socket beads for 
insulating bare wire. Heat resistant. High 
di-electric and mechanical strength. Made 
in U.S.A. Quality beads at low cost. Quickly 
applied. Flexible. Beads shown above are 
approximately half actual size. Ask for 
price list and samples. 


STAR PORCELAIN CO. 


51 Muirhead Ave. Trenton, N. J. 






Test Insulation the Modern Way 


with a MODEL B-5 





FOR=SPEED IN 
INSTALLATION 


The exclusive Everstick nut housing locks 
the Anchor firmly on the rod. This 
speeds up installation. Plates ere so 
designed, that they expand easily inte 
undisturbed earth, and extra holding 
power is achieved. Maede of tough, 
rust-resistant malleable iron. Write for 
bulletin. 


EVERSTICK ANCHOR CO. 
| ALi s4 Moda 


G.C.A. 


Lamp Replacers 
Lamp Base 
Removers 
Cartridge Fuse 
Tongs 
Switch Hooks 


Send for Catalogue 


We have been making 
safety tools for 27 years 


THE G. C. A. 


Manufacturing Co. 
Pittsfield, Mass. 








VARIOUS NEW MODELS 
AND RANGES 


MEGOHMER | © 






NEW BATTERY-VIBRATOR TYPE 


No more tiresome cranking of a hand-driven 
. Entirely self-contained, steady 
test potential of 500 volts DC, available at the 
touch of a switch. Direct reading in insulation 


generator... 


resistance. 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE 
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LETTERS 
TO THE EDITOR 


ial 


Wiring Economies Under 
Wartime Code 


To the Editor of Evectricat Wort: 

The article “Wiring Economies unde, 
Wartime Code,” by L. C. Peterman, jy 
your issue of June 26 is.a very intereg, 
ing contribution to the general progrey 
of the industry. I hope that the Ny, 
tional Electrical Code will wake up 
such constructive economies. 


J. C. Runyon 
Falls Church, Va, 


Selecting Load Dispatcher; 


To the Editor of Evectricat Wor: 


I have read with interest your edi. 
torial on selection of load dispatcher 
(July 10, 1943). 

I would appreciate it if you would 
supply me with the addresses of sources 
from which I could obtain the apti- 
tude tests which are especially of us 
in the training and selection of load 
dispatchers. 

H. K. McKean, 

Chief Load Dispatcher, 

Indiana Service Corp., Fort Wayne. 


[Note:—We are glad to give here 
with some references to tests which, 
among others, seem appropriate. They 


more generalized list by the Personnel 
Research Division of the extension 
services of Pennsylvania State College: 


Test 


1. Army Alpha Examination, The Ps: 
chological Corp., New York. 

2. The Wonderlic Personnel Test, E. Ff. 
Wonderlic, 919 N. Michigan Ave., Chicago, 
Ill. 

3. Adams-Lepley Personal Audit, Sc: 
ence Research Associates, Chicago, Ill. 

4. Allport A-S Reaction, The Psycho- 
logical Corp., New York. 

5. MacQuarrie Test for Mechanical 
Ability, The Psychological Corp., New 
York. 

6. Bennett Test of Mechanical Compre 
hension, The Psychological Corp., Nev 
York. 

7. Purdue Test for Electricians, Researc) 
Associates, Purdue University. 


Books 


l. Aptitude and Aptitude Testing, by 
W. V. Bingham, Harper & Brothers, New 
York. 

2. The Nineteen Forty Mental Measure 
ments Yearbook, by O. K. Buros, Rutgers 
University Press, New Brunswick, N. J. 

3. Psychology for Business and Industry, 
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| by H. Moore, McGraw-Hill Book Co., New 
| York. 

4. Occupational Counseling Techniques, 
by W. H. Stead and C. J. Shartle & Assoc., 
American Book Co., New York. 

| 5. Industrial Psychology, by J. Tiffin, 
Prentice-Hall, Inc., New York. 

6. Industrial Psychology, by 

| Viteles, Norton & Co., New York. 
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None of these, however, has tests ex- 

| clusively for load dispatchers—Eb1- 
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| In the Interest 
Of Efficiency 


To the Editor of Evectricat Wor.p: 

What engineer isn’t interested in effi- 

| ciency? 

If Davis H. Tuck is, I suggest he turn 
from his horse and plow arrangement 
on page 147 of your July 10 issue to 
page 25. There Sangamo Electric Com- 
pany shows how, by a simple change to 
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s sir, that’s all the time it takes to braze 
» three brass coupling rings to the steel 
mping in making these covers for Navy 
ge boxes. 


at's speed. But that's not all. Those neat 
nts are water-tight, as they must be for 
arine service, and every bit as strong as 
parts they join—and just as enduring. 

Wayne. gow do they get these results? 


+ and foremost, they use 
e here. 


which, 

taf EASY-FLO 

er and ‘ ‘ 

sonnel fim Silver Brazing Alloy 

tension fastest acting of. all brazing mediums that 

College: bie high-strength joints—the alloy that flows so 
ly it penetrates instantly throughout every part 
a joint—as witness the smooth, continuous line 
alloy inside and outside the rings. 

he Ps: ond, they have worked out an automatic set-up 

. ch includes preplacing the alloy in the form of 
e EF SY-FLO wire rings. 






. feliable, low-cost production has been ob- 
ed on many other pieces of electrical equip- 
nt by changing to EASY-FLO brazed construc- 

cqsheanaaal by preplacing the alloy and 
use of heating and-handling methods designed 
take full advantage of EASY-FLO's exceptional 
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WHOLE STORY 


Write for your Booed . ee 
| power capacity in a single locomotive 


oxen, he can get 500 more plows pulled 


at no extra expense. 


Yours for the conservation of energy, 


FranK HAyLock, 


Whitestone, L. I. N. Y. 


Railroad Electrification 


To the Editor of Evectricat Wor.p: 
A recent editorial in the esteemed 

EvectricaL Woritp (May 29, 1943) 

refers in a very interesting manner to 

railroad electrification in post-war de- 

velopment. While it is obviously too 

_ early now to visualize with any degree 
of accuracy what the post-war picture 
will be so far as transportation is con- 
cerned, whether rail, highway or air, 
a few points may perhaps be pertinently 
mentioned at this time. 

The pressure on the railroads after 
the war will without doubt be increas- 
ingly heavy to render extremely fast 
and reliable service, both passenger and 
freight, if they are to compete success- 

| fully with other agencies. This will 
mean increasing concentration of horse- 
| power capacity in locomotives which 
| must be capable of hauling heavy trains 
at high speeds, for heavy trains are in 


} 
many respects a measure of railroad 


operating efficiency. 
No form of motive power yet de- 
veloped permits concentration of horse- 


to the extent that the electric locomotive 


does. This is particularly true of short- | 


period overload rating. This overload 
rating permits rapid acceleration at 
start and after necessary slow-downs; 
it is necessary to maintain rapid 
schedules, and it also permits ascending 
relatively short grades without reducing 


speed. This short period overload ca- | 
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Reel Facts. 


You will pay less per annum for 
Matthews Adjustable Reels than you 
will for pay-out and take-up reels 
which are lower in first cost but 
which will not give you the long, 
low TIME-COST service of Matt- 
hews Adjustable Reels. 


With ordinary care they should last 
at least 10 years. They are ruggedly 
built, and their several special pat- 
ented features make them especially 
desirable and durable. 


They are furnished with or with- 
out a Brake for paying out and tak- 
ing up wire in coils. The Brake is 
especially desirable for paying out 
wire. 


Matthews Adjustable Reels will 
save their cost many times over, as 
you can use wire in coils; thereby 
saving the cost of wooden spools, 
freight, and the bother and expense 
of returning spools for credit. 


In 1928 one large power company 
in Ohio equipped all of their line 
trucks with “Matthews Adjustable 
Reels. All these Reels are still in 
service, and this power company has 
bought many more since 1928. 


This experience—which has been 
repeated by many users of Matthews 
Adjustable Reels—shows a per an- 
num cost of less than $5.00 per Reel. 

You can try them at our risk of 
your approval. Write for Bulletin 
giving all details. 


W. N. MATTHEWS 
CORPORATION 
ST. LOUIS, U. S. A. 
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by Paragon 


Used to accurately delay the clos- 
ing or opening of an electric cir- 
cuit following a power failure or 
disconnect of the A. C. operating 
potential. Or to provide an adjust- 
able time delay between the clos- 
ing of a pilot circuit and the 
subsequent closing or opening of 
the Timer load circuit. Ideal for 
automatic protection of electronic 
tube plate circuits against sudden 
application of power and to pre- 
clude overloads on branch motor 
circuits after power interruptions. 
Powered by self-starting industrial 
type synchronous motors. 

Hundreds of applications. Each 
unit precision built—rugged and 
dependable. Write for complete 
catalog of time control instru- 
ments today. 


PARAGON ELECTRIC COMPANY 
407 SOUTH DEARBORN STREET 
CHICAGO 5, ILLINOIS 
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pacity is a natural characteristic in the 
electric locomotive, whereas the diesel 
engine, as thus far developed, is not 
adapted to produce such overloads. 

It seems probable, furthermore, that 
oil as fuel will be increasingly scarce, 
and thus costly, after the war, on ac- 
count of increasing demands in the 
fields of marine and air service, as well 
as the highways, and this may seri- 
ously limit the general adoption of 
diesel equipment on the railroads. 


The steam locomotive of standard de- 
sign, with its reciprocating parts, pre- 
sents definite problems of operation and 
maintenance, both of equipment and 
track, at ultra-high speeds, and these 
tend to limit its use in solving problems 
with which the railroads will be faced. 
The high-pressure turbine locomotive 
may be developed to handle this serv- 
ice, but even after a relatively long 
period of experimentation in various 
parts of the world it has not yet 
reached a point where it may be con- 
sidered practical. 


Taking everything into consideration, 
there would seem to be very little ques- 
tion that electrification will receive very 
careful consideration by many railroads 
in solving some of the post-war rail- 
road problems. This is especially true 
if power companies can be persuaded 
to pass on to the railroads savings made 
possible by increasing thermal effi- 
ciency attained by recent developments 
in the art of generating power. 


Siwney WITHINGTON, 

Electrical Engineer, 

New York, New Haven & Hartford 
Railroad Co., New Haven, Conn. 


Kentucky Co-op 
Tax Upheld 


The Court of Appeals at Frankfort, 
Ky., has approved taxation of rural 
electric co-operatives by refusing to re- 
consider its recent ruling in a test case 
brought by the Inter-County Rural 
Electric Co-operative Association of 
Danville, Ky. (ELectrica, Wortp, Apr. 
10, page 10). 

The ruling, Which covers the property 
and franchise taxes, affects 26 rural co- 
operatives in Kentucky. The property 
tax of 50 cents per $100 of valuation 
includes lines, poles, wires, trans- 
formers, etc. 

The franchise tax is assessed on the 
value of franchises determined by the 
State Tax Commission, which recently 
ruled that the rural electric co-opera- 
tives would not be made to pay franchise 
taxes under the high court decision. 
The Commission held that no valuation 
should be placed on the franchises of 
the co-operatives. 
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UNIVERSAL PARAL 
TAP CONNECTOR 















TO CONNECT TWO WIRES vap 
EITHER GREATLY OR SLIGHTLY IN siz: 
TWO OF THE SAME SIZE 


The tightening bolts exert an even press 
on both wires regardless of size. 7 
clamping surface is large and covers 
contact area several times greater 4 
the cross-section area of the wires 4 
selves. Locking feature insures a pe 
nent connection. 


* WRITE FOR BULLETIN 15-A 
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HIGH GRADE 
HARD PORCELAIN 


FOR 


Electrical Specialties 


High and Low Voltages 
cilia 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 



















1/10 to 50 KVA single 
and 3 phase up te 
















FOR SUCH 
APPLICATIONS AS... 


ES VAry 
IN SIZE, Indication in remote control or tele- 
ze l. metering circuits. 

Supervisory control circuits in load 
ven press i dispatching. 









— Communication control circuits in utility 
id covers 3. and industrial plants. 
eater & Testing and calibration in meter de- 
i ne 4, partments and for tube testing. 
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EVER SWITCH 


OR ELECTRICAL CONTROL 


is heavy duty multiple contact, positive 
ion lever type switch, is available in five 
osic contact forms. Combinations of these 
oy be built up for each individual appli- 
ption, 
ontact Ratings: (1) Standard heavy duty 
pntacts — Ye” diameter fine silver—10 am- 
res, 110 volts, A.C.—non-inductive. (2) Ex- 
o heavy duty contacts —e” silver alloy 
20 amperes, 110 volts, A.C.—non-in- 
ctive, 
eakdown rating of springs to ground— 
000 volts—alfernating current. 
rite for new catalog—now on the press— 
ich illustrates the five basic contact forms; 
ows detailed drawings and tells about 
chanical construction as well as other 
ossman products. 
Donald P. Mossman, Inc. 


6133 N. Northwest Highway 
Chicago, (31) Illinois 
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REA Announces 
New Allotments 


The Rural Electrification Adminis- 
tration recently announced _ allot- 
ments totaling $266,000 to seven sys- 
tems in six states and Alaska. The 
funds allotted will provide for exten- 
sion of electric service to farms qual- 
ifying, under WPB regulations, on 
the basis of livestock, dairy and poul- 
try production and, in the case of the 
Alaska system, for additional gener- 
ating equipment. 

In announcing the allotments, Ad- 
ministrator Harry E. Slattery stated 
that no construction will be under- 
taken except in accordance with 


| authorization or regulations of the 


War Production Board. 

These allotments, the first of the 
fiscal year, bring the total for the 
REA program to $467,212,295. 


Details are as follows: 


Avaska—Kodiak Electric 
Kodiak, $100,000. 
Iowa—Grundy County Rural Electric 
Cooperative, Grundy Center, $22,000. 
Minnesota—Freeborn-Mower Coopera- 
tive Light and Power Association, Albert 
Lea, $50,000. 
Mississipp1—Coast Electric Power Asso- 
ciation, Bay St. Louis, $25,000. 
Missourt—Barton County Electric Co- 
operative, Lamar, $20,000. 
TENNESSEE—Volunteer Electric Coopera- 
tive, Decatur, $29,000. 
Wisconsin—Vernon Electric 
tive, Westby, $20,000. 


Association, 


Coopera- 


G.E. to Manufacture 
Home Dehydrators 


To help preserve America’s 1943 Vic- 
tory garden crop, General Electric Co. 
will manufacture several thousand elec- 
trically heated and _ thermostatically 
controlled home dehydrators which are 
expected to sell at a retail price of 
$39.95 each, it was announced by H. L. 
Andrews, vice-president in charge of the 
company’s appliance and merchandise 
department. These will comprise a part 
of the 100,000 total for which WPB 
recently allotted materials, upon recom- 
mendation of the Department of Agri- 
culture. 

Emphasizing the progress which has 
been made in home dehydration methods 
as the result of research during the 
past several years, Mr. Andrews de- 
scribed the new G. E. home dehydrator 
as a scientifically designed appliance 
which can produce a dehydrated food 
product vastly superior in taste, appear- 
ance and vitamin content to the “dried” 
foods of a generation ago. 
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BARKER & WHEELER 


Utility and — Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Oost Control Systems. 

1l Park Place, New York City 

36 State Street, Albany. N. Y. 





BLACK & VEATCH. 


Consulting Engineers 
Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


E. J. CHENEY AND CO. 


ENGINEERS AND CONSULTANTS 


Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 
Valuations, Economic and Business Surveys 


61 Broadway New York 











COLUMBIA ENGINEERING CORP. 


STRUCTURAL, MECHANICAL & 
ELECTRICAL ENGINEERS 


War Plant Design - Supervision of 
Construction - Engineering Reports 


61 Broadway 323 Plum Street 
New York, N. Y. Cincinnati, Ohio 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


30 Rockefeller Plaza New York 









H. F. FERGUSON 


Consulting Electrical Engineer 


Rate Investigations and Comparisons 
Plant Surveys—Reports 


288 Alameda Avenue Youngstown, Ohio 


ROBERT E. FOLEY 


CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS, Inc. 
ENGINEERS 


DESIGN « CONSTRUCTION 
VALUATIONS « REPORTS 
New York—Philadelphia—Washington—Chicago 










FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, Il. 





GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
cae CONSTRUCT, OPERATE & MAINT. 
DUSTRIALS AND PUBLIC UTILITIES 
sigue * Rates ¢ Labor relations « Safety ¢ 
Purchasing ¢ Costs ©¢ Laboratory 


61 Broad National Press Bldg. 
New York Reading, Pa.” "Washington, D. C. 





JULIEN H. DAVIS 
Member A.LE.E. 
Consulting Engineer 


Industrial 
Utility—Electrical— Mechanical 


740 So. Broadway Los Angeles, Calif. 


DAY & ZIMMERMANN, INC. 
ENGINEERS 


Design - Construction - Management 
Investigations and Reports 


. PHILADELPHIA 
NEW YORK Packard Building 


Ebasco Services Incorporated 
Industrial Division 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 


Electrical Testing Laboratories Inc. 


WAR WORK TESTS 


ELECTRICAL — MECHANICAL — PHYSICAL — 
CHEMICAL — for compliance with Government 
Specifications. 

Inspection—A nalysie—Research—Certification 


2 East Fnd Avenue at 79th Street New York 
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HENKELS & McCOY 
(Electric & Telephone Line Construction Co.) 
Wood pole transmission lines 
Electric Distribution and maintenance 

Philadelphia, Pa. 





HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 


Tranmmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 

327 South LaSalle Street, Gia, mi. 
136 Liberty St., New York 






















WILLIAM S. LEFFLER 


succeeding 

CHARLES F, LACOMBE—WILLIAM 8. LEFFLER 
Engineera—Economiste 

RATE RESEARCH a SALES RESEARCH 


J 
POST-WAR PLANNING 
Cost Analysis Rate Cases 
Noroton, Connecticut 









CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 


Electric. Steam and Hydraulic Profects, 
Investigations, Reports, Designs and 
Appraisals. 
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J. H. MANNING & COMmPAny 


ENGINEERING 
SERVICES 


120 BROADWAY, NEW YORK 








DANIEL W. MEAD 
r. We See 


Byare- -Electric ecisontas sole Dams, Water Supply 


Control, 
Water Rights ply Boy tans ciate G 


New York City, 50 Cuare'es 
















ARTHUR L. MULLERGREN 
Engineering-Management 
Public Utilities—Natural Ga; 
Kansas City, Mo. 

















Recording & Statistical Corp, 
BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 
Bill Frequency Analyzer 
102 Maiden Lane 


SANDERSON & PORTER 


Engineers 


for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Franciso 























SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 


Chicago, IIl. 







STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports ¢ Examinations ¢ Appraisals 
Consulting Engineering 
BOSTON e NEW YORK « CHICAGO « HOUSTO 
PITTSBURGH ¢ SAN FRANCISCO ¢ LOS ANGELZ 
















THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 






New York, N. Y. 









WELSBACH ENGINEERING AND 
MANAGEMENT CORPORATION 


Engineering - Electrical Construction - 

Management - Electric and Gas Street 
Lighting Maintenance 

1500 Walnut Street Philadelpbis, Ps 
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LEXIBLE INSULATION! 


VARNISHED CAMBRICS 
VARNISHED PAPERS 
SATURATED SLEEVING 
VARNISHED AND 
LACQUERED TUBING 
EXTRUDED TUBING 
CABLE IDENTIFICATION 
MARKERS 


jn oll commercial sizes, in accord- 
once with standard and special | | 
specifications. 


YORK 


\D 
ELM 

















PROMPT SERVICE! 
QUICK DELIVERIES! 








BATT NAT 


| Randolph Avenue, Woodbridge, Mew Jersey 





RTER 
















Advertising men agree .. . the list 
is more than half the story. 
McGraw-Hill Mailing Lists, used by 
leading manufacturers and indus- 
trial service organizations, direct 
your advertising and sales promo- 
tional efforts to key purchasing 
power. 










DY 








In view of present day difficulties 
in maintaining your own mailing 
lists, this efficient personalized 
service is particularly important in 
securing the comprehensive market 
coverage you need and want. In- 
vestigate today. 
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Mc GRAW-HILL 


DIRECT MAIL LIST SEAVICE 


y AND ° 
ATIONSE McGraw-Hill Publishing Co., Inc. 
saree DIRECT MAIL DIVISION 

330 West 42nd St., New York, N. Y. 
phis, Ps. 
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Development of the G. E. dehydrator 
was under the direction of Dr. Donald 
K. Tressler, Ph. D., formerly chief 
chemist of the Birdseye frozen food 
laboratories, also former chief in re- 
search at the New York State Agri- 
cultural Experiment Station and pro- 
fessor of chemistry in the School of 
Nutrition, Cornell University. Dr. 
Tressler is in charge of food research 
for the General Electric Consumers 
Institute. 


WPB Interprets 
Three Orders 


WPB has interpreted order L-203 
(EvectricaL Wortp, June 19, 1943, 
page 4) with relation to approved 
orders, As issued, the order included 
as an approved order, to fill which no 
specific WPB approval was necessary, 


| any order for less than 500 indicating 


instruments whose specifications con- 


| form to those published by the armed 
| services, when the specifications are 


required by the order. 

The interpretation makes it clear 
that this means specified by the Army 
or Navy, and not just by any pur- 
chaser who chose to require service 
specifications. Such specifications may 
occur on direct Army or Navy orders, 
or they may occur on orders for instru- 
ments which are to be incorporated into 
an end product for the Army or Navy. 
The provision does not mean that any 
person may make an order an ap- 
proved order merely by specifying 
Army or Navy specifications thereon. 

In a similar interpretation of order 
L-272, WPB pointed out that where 
restrictions are imposed on specifica- 
tions, and the restrictions include ex- 
emptions for the services and similar 
agencies, manufacturers may not evade 
unless they are required directly to do 


| so by the agency concerned. Customers 
| may not procure prohibited equipment 
| merely by requiring Army, Navy or 


Maritime Commission specifications. 
Only permissible manufacture, delivery 
or use of such equipment is on an order 
from one of the services or on an order 
which will be assembled into end prod- 
ucts for one of the services. This in- 
terpretation applies to all schedules of 
L-272. 

A third interpretation affects order 
L-161, which bans the use of copper 
or copper base alloy in electric fuses 
except for current-carrying parts. 
WPB has ruled that the threaded metal 
exterior end attached to the fibre of a 
renewal fuse tube and the washer used 


| to hold the fuse link in a renewable 
| fuse are not current-carrying parts and 
| therefore may not be made from copper 
or copper base alloy. 
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PROTECTION 


for Electrical Equipment 


WITH THE 


Prevent serious 
delay and break- 
down in electrical 
equipment .. . 
pc hid a on 

uality wi © 
pYPOr! In quick 
time you can. lo- 
cate and repair insulation faults that 
would burn out in operation. The HY- 
POT has ample capacity for all testing 
+ + « quick easy control from zero to 
maximum voltage ... exclusive "Burn 
and Test" feature . . . meets all AIEE 














compact, portable . . . complete safety 
to operator and equipment. Write 
today for full information. 
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Osmoplastic treatment stops groundline decay... 
eliminates the need for frequent pole inspection 
...@nd increases the service life of standing 
poles by many years. 












Actual service records of more than 60 leading 
utilities, compiled from over 1,000,000 Osmo- 
plastic-treated poles, prove beyond question that 
this easy-to-apply wood preservative more than 
pays for itself through lower protection cost. 


WRITE for full information today! 


OSMOSE 


WOOD PRESERVING COMPANY 
OF AMERICA, INC. 


BUFFALO, N. Y. 


Denver « Chicago « New York « Kenova, W.Va. 
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BOOKS RECEIVED 





Rewinding Data for Direct-Current Armatures. 


2nd Edition. By G. A. VanBrunt and A. C. Roe. 
McGraw-Hill Book Company, New York, N. Y. 
277 pages, illustrated. Price $2.50. 


Practically half this 1943 edition is new. 
Seven chapters added, seven rewritten to 
modernize the treatment to conform to the 
modernized practice which has evolved on 
the availability of a fiber glass insulation, 
of non-oxidizing varnishes and of infra- 
red drying techniques. The familiar chap- 
ters detailing the recognition, layout and 
rewinding of armatures are retained intact. 
Again an indispensable reference for the 
industrial electrical engineer charged with 
responsibility for upkeep and overhaul of 
motors. 


Introduction to Circuit Analysis. By Abner R. 
Knight and Gilbert H. Fett. Harper & Brothers, 
New York, N. Y. 477 pages, illustrated. Price $4. 


Having set up the laws of circuits, the 
treatment then is directed at emphasizing 
the kinship of electric, magnetic and elec- 
trostatic circuits—a commendable effort at 
wrecking the pedagogical compartments 
which have made them appear unrelated. 
There results a unity between such ex- 
tremes as electronic circuits and polyphase 
metering circuits which is refreshingly 
novel. Far from being vocational in flavor 
the book does, however, stress the impor- 
tance of analyzing the physical aspects of 
a practical problem to decide what laws 
best point to a solution. That in itself 
should both deter and stimulate the user 
who has habituated himself to a hunt for 
quantities to implant into a blind and pain- 
less formula. Foundations are laid for flux 
mapping, vane meters, resonance, network 


transformations. 
Thévenin’s substitution, symmetrical 
components, coupling transients and 


Fourier coefficients. 


Liberty, Employment and No More Wars. T. K. 
Quinn. Hastinas House, New York, N. Y. 24! 
pages. Price $2.50. 


At the risk of being dubbed a capitalist 
gone soft, the former General Electric “re- 
frigerator” executive pleads with industry 
to take the reins to achieve employment 
for all on a stabilized basis. Such elimina- 
tion of want the world over would, with 
modest international ordering and policy, 
likewise achieve “no more mar.” He decries 
rampant individualism, union gangsterism 
and predatory, exploitive corporations 
(utilities included), asking responsiveness 
to social demands so that there will be an 
end to government by senseless charity. It 
is admitted that centripetal forces are pro- 
moting an almost unescapable centraliza- 
tion, but against further appropriation of 
business prerogatives the author advocates 
an “economic senate” of wholly impartial 
business brains which would anticipate 
maladjustments. Unrestrained competition 
is impracticable, trade understandings are 
imperative to preserve small business and 
reverse the slaughter of the last four dec- 
ades. United industry can plan more ef- 
fectually than government, is the assertion, 
to regulate minimum levels of income and 
purchasing power. “A poor man anywhere 
is an international liability” out of which 
come wars between the have nots and the 
haves. 

This is the theme of a plea for a self- 
government of business. 
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POSITIONS VACANT 


WANTED: Assistant superintendent by public 

utility for large steam electric generating 
plant in the Southeast. Must be technical 
graduate and have ability to handle personnel. 
Opportunity for advancement for experienced, 
capable man, Address: P-576, Electrical 
World, 520 N. Michigan Ave., Chicago 11, IN. 








WANTED: Man experienced in steam genera- 

tion and personnel matters as assistant super- 
intendent of production for large public utility 
in the Southeast. Must be technical graduate. 
Experienced, capable man will find opportunity 
for advancement. Address: P-578, Electrical 
World, 520 N. Michigan Ave., Chicago 11, IIL. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS — This advertising 

service of 33 years’ recognized standing 
negotiates for high salaried supervisory tech- 
rical and executive positions. Procedure will 
be individualized to your personal requirements 
and will not conflict with Manpower Commis- 
sion. Retaining fee protected by refund pro- 
vision. Identity covered and present position 
protected, Send for details. R. W. Bixby, Inc., 
262 Delward Bldg., Buffalo, N. Y. 


POSITIONS WANTED 


ELECTRICAL ENGINEER, 37, married, de- 

sires permanent supervisory or executive 
position. Experience includes various semi- 
supervisory positions in production. General 
Electric test course, and ten years in public 
utility. Has special training in power applica- 
tion and lighting layout. Especially experi- 
enced in customer contact and sales, PW-572, 
Electrical World, 520 N. Michigan Ave., Chi- 
cago 11, Il. 


ELECTRICAL CONSTRUCTION ENGINEER 

age 52, 30 years experience installation, test 
and repair, also line construction. Married, 
good health, and permanent position only con- 
sidered. Northwest preferred. PW-577, Elec- 
trical World, 68 Post St., San Francisco 4, Cal. 











ELECTRIC METER MAN years experience in 

single and polyphase watthour meter work, 
testing, repairing, installing and switchboard 
wiring and other meter work, at present in 
charge of meter department but desire 
to make a change, would like to locate in 
southern states for permanent job, age 41, 


married. PW-580, Electrical World, 330 W. 42nd 
St.. New York 18, N. Y. 





SELLING 
OPPORTUNITIES 


OFFERED—WANTED 


Selling Agencies—Sales Executives i 
Salesmen—Additional Lines i 
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OPPORTUNITIES WANTED 


ELECTRICAL SALES ENGINEER desires ad- 

ditional distribution and transmission lines. 
Middle West. RA-564, Electrical World, 520 
N. Michigan Ave., Chicago 11, IM. 


EXPERIENCED SALESMAN, 24 years in 

Southern California invites offers from Manu- 
facturers desiring representative here. Joseph 
casa wey: 12919 8S. Avalon Bivd., Los Angeles, 
calif. 
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TRANSFORMERS WANTED 
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SEARCHLIGHT SECTION 


For Rates see last issue 





in operating condition or burnt out. 
giving complete nameplate data and stating condition. 


We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAK 


Prices quoted on request. 
THE ELECTRIC SERVICE CO., 


"‘AMERICA’S USED TRANSFORMER CLEARING HOUSE"’ 
Since 1912 
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ELECTRICAL ENGINEER 


PRODUCT RESEARCH 
AND DEVELOPMENT 


@ We need a competent Electrica 
ee a i or who has followed the 
t cal phases of business since 
leaving college. 
For this permanent and continuing 
— we need a man with experi. 
the field of research and 
cuoduet development, a pleasant per. 
sonality and of calibre adequate & 
meet with and discuss electrical] in 
sulation problems with our custom. 
ers and their engineers. This is « 
well-known co! yates my Sore in the she electric 
insulating mat 
open. Please submit resume ees school. 
ing, business experience, draft status, 
etc. Address 


P-581, Electrical World 
330 W. 42nd St., New York 18, N. y, 


\ 


SUPERINTENDENT 
WANTED 


To take charge of generation and dis 
tribution. Experience operating hydro 
electric power plant, preferred but not es 
sential. Studious, sober, able to handle 
men, draft exempt. Position permanent. 
Open September first. Salary $350.0 
monthly. Location Northwest, population 
5,000. Include snapshot and give three 
references covering ability and _ char. 
acter. 

P-573, Electrical World 
68 Post Street, San Francisco, 
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Power Equipment 


Released by Utilities & Industrials 
Turbines, Generators, Steam 
and Oil Engines, Boilers, 
Motor Generators, Rotaries, 
Transformers, Motors, Com- 
pressors, etc. 

Service backed by 38 years’ experience 


BREW, WOLTMAN & C0. 


30 Church S8t., New York 


ite ee 


4, Calif 
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INC. 


CINCINNATI 27, OHIO 
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a Dp C MOTORS MOTOR GENERATOR SETS 
= ee a. ee 3 ph. 60 cycle 
= 00 aap a | 11500 KW GE 600 V. DC, Gen. de. to 2100 HP— 
6600 V. 0 exciter, 
300 of ts fe ft 11000 iw" Gb. 250... De Gen. de to 1400 HP 
— to 
ao Ce MPO SS | (Tee 1—500 KW GE 600 V. DC Gen. 4.c. to 700 HP— 
600 po 3200/13200 V, Syn. Motor with Exci 
30 GE = DMG 280 7600 2-250 KW GE 250 V. Gen. d.c. to 375 HP—2200 V 
300 Cr,Wh. CMC 230 1150 Syn. Motor. 
* 6|OGSSCOMPO 8080-275 /550 
\RCH 270  Whase. eo TURBO GENERATOR SET 
250 © Al. Ch. 335400 1-500 KW, Whee. 625 Kva.. 440 V., 3 ph.. 00 cy.. 
A 7s | Whee. «= SK 250 60/525 RPM with Parsons 145/175 1b.’ condensing tur- 
ENT 10 GE ROA 1—500 bie avi, wth et cones 2300 V.. 3 ph. 60 cy. 
ee i ee ee 
' 125 GE. CO-1832 230 — = we 
=e the 120 4g SK-180 330 
Since .. 
e 100 One. 230 50/1150 ROTARY CONVERTERS 
ntinuing % GE. to* 330 300/1000 a 
Soom so 60 eae 2—1500 Kw, oe 120 RPM 650 V. DC with 3-single 
rch and 0, EL Dr 258 230 5256/1050 1—1250 KW, GE, 720 RPM 250 V. DC with 1375 
nt per. 50/6 Cr es FS +4 brave KVA, 3 ph., 2400 V. Transformers and Panels. 
mats 1500 GE. 2—750 KW, Wise. 1200 "RPM, 600 V. DC with 2300/ 
— ee oa ora ‘ 1—750 KW, Whee, 720 RPM 250 V. DC, with three 
is is c ~ i ae 1—375, KW, Whee. 1200 HPM 250/275 V. DG with 
lectri 1667 ‘Pitts 1 OISC 13200x2300 2200/6600 V. Transf: d Pane 
ec neal 1050 GE 3 WCTH 11000%445 1—300 KW, GE., t HCC, 1200 RPM, 00 
Salary 30 GE 1 H 1 575 Vv. AC 6 ph., 1200 RPM ety 
— 1 oe i Oe 29400%118/460 s 
+ stein, io) Whee; 1 OI8C 13200226" 25 cycle 
31500 KW. G.E., 225/275 V. DC Booster t h 
GEAR UNITS with 1600 KVA. 3 ph. 6765 volt Transformers and 
8, N.Y 00 HP Whse., 1800/375 RPM. Panels. 
: HP GE 5366/1200 RPM. 1—500 KW, G.E., 225/275 DC Booster type with 500 
) HP DeLaval 3600/600 RPM. KVA 3 ph. 6765 volt Transformer and Panels. 


units up to 5000 kw 
available in stock. 


and dis 
3 hydro 
ut not eo 
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CCESSFUL OPERATION GUARANTEED 


Every Machine in This Ad is Owned Outright By Us 





A. C. MOTORS 


3 ph. 60 cycle 
Synchronous 
HP Make Type Volts Spee 
1— 500 G.E. TS 440 360 
1— 250 G.E. ATI 220 450 
1— 225 G.E, ATI 240 600 
i— 200 Whee. 440 514 
1— 168 Al. Ch. 2300 900 
I— 159 Whse. G 2400 900 
1— 150 Whse. G 2300 900 
1— 150 Whase. 2200/550 1800 
Slip Ring 

1— 1200 Cr-Wh_ 801-Q 2200] 237 
I— 800 Whse CW 440 { 357 
1-— 800 Al. Ch. 440 885 
1-— G.E. IM 2200 

1— 450 Whse. CW 2200 875 
1— 400 G.E, MT 550/440 

Jo 400 Al. Ch. 2300 505 
1-- 400 Al. Ch. 440 1200 
1— 350 G.E. IM 2300/4000 257 
1— 300 G.E, IM 2300 585 
1-- 250 G.E. MT-410 2300 400 
1— 250 G.E. MT 4000/2300 257 

Squirrel Cage 

1— 500 G.E. 1-17B 2200 695 
i— 400 Whse. CS-1104A 2200 585 
1— 300 Whse. CS 550 580 
2— 300 G.E. iK 2300 600 
1— 250 Al Ch. 220/440 1150 


SINE WAVE SET 

Main unit—GE 3 unit, 4 Brg. consisting of motor— 
15/35 HP. 750/1800 RPM. 230 V. DC — 
ae o/s V., 1800 RPM—3 ph. 60 

Gen. KW—36/18 V., 1800 RPM, 3 ph., %o cy., 

with stator shifting 

Complete with Exciter Set, Voltage regulator, panels 
and accessories. 













0 handle 
permanent. 
$350.00 
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ud char. ne ; POE tee ENGINEERS AND EQUIPMENT : 


S3rd Street North kak bad i. 
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= 

ane MOTOR—3 PHASE 60 CYCLE MOTORS GENERATOR SETS : 
—5000 ampere, 6 volt, Hanson-Van Winkle 1—750 KW, 250 volt, Allis Chalmers, synchronous. s 

—2000 ampere, 6 volt, Hanson-Van Winkle 1— 75 KW, 125 volt, Crocker Wheeler, synchronous. = 

~ ee emees hy pune Yen wae 1— 35 KW. 125 volt, Elec. Machinery, sq. cage. g 

—500 HP, 4 volt, Lincoln slip ring a = 

en —400 HP, 514 RPM, 440 volt, Westg., slip ring MOTORS—VARIABLE SPEED 230 VOLTS : 
—335 HP, 600 RUM, 2200 solt, G.E. syn. 1—750 KW, 250 volt Allis-Chaimers synchronous. 3 

—50 HP, 990 RUM, 440 volt Lincoln slip ring. 1—90 HP, 470/940 RPM, General Electric. z 

justriols Me —250 HP. 514 RPM, 4000 volt, G.E.. syn. 1—75 HP, 525/1575 RPM, Electric Dynamic. : 
~250 HP, 600 RPM, 4900 volt, G.E., sync. 1—60 HP, 600/1200 RP’ M, General Electric. s 

team —200 HP, 600 RPM, 2200 yolt, G.FE., sl. rg. 1—35 HP, 500/15000 RPM, Westinghouse. 2 
-200 HP, 450 RPM. 2200/4000 v. G. E., sl. re. 1—35 HP, 350/1050 RPM, Electric Dynamic. t 

ilers -150 HP, 1800 RPM, 2200 volt, Al. Ch. sq. cg. 1—30 HP. 225/900 RPM, Crocker Wheeler. 2 
’ 150 HP, 900 RPM, 440 volt, Al. Ch. sl. rg. 2—25 HP, 300/900 RPM, Electro Dynamic. : 
ries 75 HP, 1200 RPM, 2300 volt, G.E., vertical. 1—20 HP, 750/1500 RPM. General Electric. : 
’ 1—13/18 HP, 3590/1200 RPM. Electro Dynamic 3 
“om- MOTORS—D. C. 230 VOLTS 1—5 HP, 600/1200 RPM, General Flectric. 2 
e 4150 HP. 400 REM. General jPlectrie MPL. 1—5 HP,450/1800 RPM, Crocker Wheeler. : 
9 "M, Electro Dynamic. = 

p17) HP, 550 RUM, Westinghouse, SK. ALTERNATORS = 

iene 150 HP, 750 RPM. Electro Dynamic. 1—625 KVA, 3600 RPM, 600 volt, G.E. z 
proemce —125 HP, 600 RPM. Westinghouse, SK. 1—250 KVA, 720 RPM, 230 volt, G.E. i 
I—100 HP. G E.. #75 RFs {. 1—225 KVA. 514 RPM, 600 volt, Westinghouse. z 

~100 HP, 625 RPM. G.F 1—200 KVA, 3600 RPM, 240 volt, Allis Chal. z 

— 65 HP, 100 RPM, G. E.. type RC. 1—62% KVA, 3600 RPM, 220 volt, Allis Chalmers. = 

‘ — 50 HP, RPM, Weétinghouse, type SK. pa ene i 
TRANSFORMERS oe 2 terry dual bleeder condensing Turbine : 

—400 KVA, G.E., 4156-240/480 ¥., Soott taps. = 

200 KVA, Pittsburgh, 780/440 volts. 1300" KW, G.E., 3 ph., 60 cy., 480 volt, bleeder = 

250 KVA, General Electric 6600/2200/220/440. 1—375 re Westinghouse, non-condensing. = 

~200 KVA, General Electric 2200/220/440. 1—300 KW, G.E., 3 ch., 60 cy., 229 volt, cond. : 

10 Re ot 2200 - 220/440 sete. 1—200 KW, G.E., 3 ph., 60 cy., 220 volt, cond. = 

50 KVA 22.000 2300/4 /# aS a : 

100 KVA, Westinghouse, 11.430/250 volts. ENGINE GENERATOR SETS i 

—100 KVA, G.E., 2200-220/110 volts. 1—150 KVA, General Electric Generator, Ames Uni- =: 

D100 KVA, P'ttshureh. 1375/2750-110/220 volts. flow engine. = 

D 5100 KVA, Westinghouse, 13200 250 rolts. 1—62% KVA, Westinghouse Generator, Fairbanks : 
5 KVA, General’ Electric 2200/220/440. Company engine. : 

s list Complete Line of A.C. and D.C. Motors and Generators E 
i t i¢ yn /esesuneennseeeOOSUNESDONDONDORRENDOOEREESUENDOSSLOSDOEROSEENDOEENOONDESELEDDENONSHOESOONOONEHONDDEDSEEEEDOASOESOEODOESDNRNSEDONDONGENSUSADNROS#NESDONNESESDESDENODEEESAEEONEEOSDORDOceDeenENOeEONOEEIE 
TIT hh ded 


Les 


LK 


EW and USED EQUIPMENT AVAILABLE 
for 


Power Plants, Sub-Station, Transmission bear and Construction 
INC. Send for new list... 
—APPARATUS EXCHANGE— 
OHIO EBASCO SERVICES INCORPORATED, TWO RECTOR ST., NEW YORK, N. Y. 
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FREQUENCY 
CHANGER 


‘1000 KW, 460 volts, 3 phase, 25 
cycle, 

300 RPM, 1570 amperes, serial 
4,900,000, 

1250 KVA 0.8 p.f. 50-deg. rise 
General Electric, type ATI-10- 

| 1250M-300, with amortisseur 

| winding, with 33 KW _ direct- 

' connected exciter, with 

1400 HP 460 volts, 3 phase, 
cycle, 

300 RPM General Electric, 1570 
ampere 

1250 KVA p.f. 0.9, 50-deg. type 
ATI-24-1250M-300 form C, with 


| amortisseur winding. 


CHICAGO ELECTRIC CO. 


1314 W. Cermak Rd. Chicago, Ill. 
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TO HELP YOU 


Sell Equipment You No Longer Need 
“Searchlight” Advertising 
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ADVERTISING IN THIS ISSUE 


Advertised products are dependable products. The manufacturers 
listed below are proud to display their equipment, and are 
bringing to you their latest data in attractive easy-to-read form. 
It pays to read the ads! 





Acme Electric & Mfg. Co..........- 138 
* Allen-Bradley Co. ............. 19, 20 
* Allis-Chalmers Mfg. Co......... 10, 11 

Aluminum Company of America... 37 

American Bridge Co. ............. 119 

American Coach & Body Co....... 114 

American Cyanamid Company, 

Plastics Division ............... 

American Fork & Hoe Co......... 135 
* American Transformer Co........- 13 

Anaconda Wire & Cable Co....... 83 
* Associated Research, Inc........... 141 

Automatic Alarms Ine............. 133 

Automatic Switch Co.............. 131 

Barker & Wheeler................ 140 
* Bentley, Harris Mfg. Co........... 26 
* Biddle Co., James G............... 103 

Ree OVO s Hiss 88 140 

NWR OE, COM Si i pina ak ccivegin ee 123 
*Bright Light Reflector Co......... 118 
* Bull Dog Electric Products Co..... 102 
* Burke Electric Co..............-+. 16 
* Burndy Engineering Co............ 31 

Cardox Corporation .............- 91 
* Chance Company, A. B............ 110 

Chase-Shawmut Co., The.......... 95 

SO OE. Cg BA Bic bs cstdeses ts 140 
REAR COs Ces Woks cud s bys ous on ob 98 

Columbia Engineering Corp....... 140 
* Connecticut Hard Rubber Co...... 136 
* Continental-Diamond Fibre Co..... 117 

Cooper & Co., Inc., Hugh L........ 140 
RU ope; MNCG Sh Becks wheres bkeb seeks 139 

Crescent Insulated Wire & Cable 

COs. F65o Hein Fe SahaWewsisnsente 21 

Re PRONE esc a coc uw eee x eaees 140 

Day & Zimmermann, Inc........... 140 

Deutschmann Corp., Tobe......... 45 

Directory of Engineers oF 140 

Ebasco Services Inc. ............-+- 140 

Electric Storage Battery Co........ 42 


* Electrical Engineers Equipment Co. 8 
Electrical Testing Laboratories Inc. 


97, 140 

Pont COMMONS i555 B05 rh oes ee 6 
Engineers, Directory of............ 140 
Everstick Anchor Co.............. 136 
WetGNbOh, Th, Bivigel ise kc ckaces 140 
*Fibre Conduit Co..............0-- 120 
Foley Construction Corp., Robert E. 140 
Ford, Bacon & Davis, Ine......... 140 
*Four Wheel Drive Auto Co....... 99 
Fowle & Co., Frank F............. 140 





144 (548) 


*G. C. A. Mfg. Co., The..........+. 136 
G & W Electric Specialty Co....... 12 
* General Electric Co...... 75, 77, 79, 81 
General Electronic Industries, Div. 
of Auto-Ordnance Corp........-- 41 
Gilbert Associates, Inc............. 140 
Gould Storage Battery Corp....... 87 
* Graybar Electric Co............... 5 
*Greenlee Tool Co............++05- 128 
Grinnell Company, Inc............ 126 
Handy & Harman...............++. 137 
* Hazard Insulated Wire Works..... 4 
Henkels & McCoy.............--- 140 
Hoosier Engineering Co........ 40, 140 
REUNORT OL. Oss ci sctc tc ccds cesses 113 
*Imperial Porcelain Works......-.. 138 
Indiana Steel & Wire Co........... 124 


*I-T-E Circuit Breaker Co...Third Cover 


* J-B-T Instruments, Inc...........-- 129 


Kelvinator Division of Nash-Kel- 


WinstOe COPD. oo dsc cesiscces 106, 107 
Kidde & Co., Inc., Walter......... 25 
*Klein & Sons, Mathias............ 127 
*Krueger & Hudepohl............. 138 
*Kuhlman Electric Co ...... Back Cover 
*Lapp Insulator Co.............++. 24 
Reed, Wine Son ss eee sceee 140 
Lime DERGGSE Goss iiink 0d vs cesiedss 85 
Macallen Company...........-+++- 14 
PERU, Os AN. Ras cos ca cana becuas 140 
Mallory & Co., Inc., P. R......... 121 
Manning & Co., J. H............... 140 
Matthews Corp., W. N......... 135, 137 
McGraw-Hill Book Co., Inc........ 134 
SURE, SPR doch oe ebvcurseeeosa 140 


* Metropolitan Device Corp. 
Second Cover 
36 


*Monitor Controller Co............ 
Mosinee Paper Mills Company.... 111 
Mossman, Inc., Donald P.......... 139 
Mullergren, Arthur L.............. 140 


National Electric Products Corp... 46 
* National Varnished Products Corp., 


DO iP tAV Eb eec es sv eae ea Ue hee 141 
hee News Shipbuilding & Dry 
PC SAG nebaee ska eke saben eee 

CO NE Os ssc cccdoewssedens 9 

WOE GM tes; ows peheednpinan 4 


* Okonite-Callender Cable Co,. 
Osmose Wood Preserving ra ‘a 
America, Ine. 6050056055...) 
* Owens-Corning Fiberglas Cor)... 


* Pacific Electric Mfg. Corp... 
Paragon Electric Company. . 
*Penn-Union Electric Corp... 


7 & Industrial Engineering 


ee 


Recording & Statistical Corp....._. 
*Reliable Electric Co.... 
* Rockbestos Products Corporation. 
Rome Cable Corp..............,,. 


Scheidenhelm, F. W.. 
Schweitzer & Conrad, Ine.. 
Searchlight Section .........., “lf 
Sheldon Service a , 
*Sherman Mfg. Co., H. B.. 
Simplex Wire & Cable Co.. 
Socony-Vacuum Oil Co., Inc.. 
*Standard Transformer Co....... Bh 
*Star Porcelain Co................. 
*Sticht Co., Inc., Herman H.. 
Stone & Webster Engrg. Corp... oda 


Wee CG TO ces cee ibkeo es csse. 


-* United States Rubber Co........ 22, 


* United States Steel Corp........... 


* Victor Insulators, Inc............. 


Wagner Electric Corp.............} 
Welsbach Engrg. & Mgt. Corp...... 
Western Electric Co............... 
* Westinghouse Elec. & Mfg. Co.. .30, 


100, 101, } 

* Wheeler Reflector Co.. 
White Engineering Corp., —;.. 
* Wolverine Tube Div. Calumet & 
Hecla Cons. Copper Co.......... 


PROFESSIONAL SERVICES ........ 
e 


SEARCHLIGHT SECTION 
(Classified Advertising) 


BUSINESS OPPORTUNITIES .........+++: 

EMPLOYMENT SERVICE ...ccecscoccecers 
POSITIONS. VACANT  cccvccvcqecccocessse 
POSITIONS WANTED .....cccccccesceeesrs 
SELLING OPPORTUNITIES  .........00+000 
WANTED TO PURCHASE. ...........ss000 . 
USED AND SURPLUS EQUIPMENT...... te 
Belyes Cag. WaBee ic ccocwccsdegnscnvceseses 
Brew, Woltman & Co.........0eeceerere a oved 
Chicago . Electric Co........sccesceseesser 
Ebaseco Services, Ime..........ceeeeeeseeer 
Electric Service Co., The... .....-.000000 

Hemphill & Co., J. Liw.ciccsccccceccees 


%& These companies have supplied additional buying information on 
their products in the 1943 edition of the Electrical Buyers’ Reference 
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@) LIFTING HOOK—for ready removal of 
the circuit breaker for inspection, using 
overhead crane or portable hoist. 


(2) ARC CHUTES—Magnetic blowout con- 
struction provides rapid, safe extinction 
of arcs from short circuits or heavy over- 
loads. 


G) INSULATING BARRIERS — provide 
phase insulation additional to that fur- 
nished by arc chutes. 


© HINGES—To permit ready drawout of 
circuit breaker for inspection, hinges al- 
low door to open 100 degrees. They are 
invisible when door is closed and are 
slotted to permit individual alignment 
and adjustment of the door. 


© ROTARY DOOR HANDLE—attached to 
hinged door, provides both closing and 
tripping. Disengages automatically from 
circuit breaker when door is opened. 
Thumb-operated locking plate in the 
top can be raised when handle is in trip 
position to hold up to three padlocks for 
protection of workmen against energiz- 
ing of line before clearance is given. 


PET Lea) 


LATTA 


6) GRILLE-TYPE LOUVERS—at top and 

ttom of each door, provide ample air 
circulation, dissipating heat from series 
coils. Baffle design helps in keeping 
out dust. 


eeeeeeer 


ZY ; @) FLANGED DOORS AND PANELS—make 
\ : rigid, non-warping members without use 
lrkuiecs t \ of needlessly heavy-gauge sheet. 
00, 101, } [: ? @) BASE FOOT—makes the circuit breaker 
ream ' a self-standing unit when removed from 
es 9 compartment and placed on floor or in- 
mmet & > spection bench. 


Multumite switchgear assemblies arecompletely metal- 


23 


enclosed structures in which I-T-E incorporates many 
features, including those above, for safety and conven- 


ience in control and distribution of electric power. 


Write for Bulletin 4207—a thorough description of I-T-E 


Multumite drawout switchgear. 


AIR SWITCHGEAR @ ik 


IMMERSED IN AIR * ENCASED IN STEEL \ 


~ICIRCUIT BREAKER CO., pumapevpna, pa. 





SAFETY: Kuhlman SAF-T-KUHL Transformers are filled 


with a non-inflammable, non-explosive, inert cooling fluid 


and are thus 100% safe. 


WHERE TO USE: Kuhlman SAF-T-KUHL Transformers are 


designed for manufacturing plants wishing to modernize 






















or expand their plant capacity or facilities. Kuhing 





SAF-T-KUHL Transformers make it possible to divide » 





















isting electrical circuits into several sections in conside 
ably less time and at less cost, than is possible with j 
usual type of transformer which requires vaults. 
INSTALLATION: SAF-T-KUHLS can be installed at 
load center of each section—even on beams up near 
ceiling. They thereby save floor space, eliminate 
need of expensive vaults, and save a great deal of 


secondary copper usually required. 


REGULATION: SAF-T-KUHLS improve voltage reguk 
tion, and in every other way give the same effich 
pendable performance associated with Kuhlmar 
formers for over 46 years. " 
In addition to SAF-T-KUHLS Kuhlman builds Power, Ds 
tribution and CSP Transformers oul Line Regulate 


When you need transformers it will pay you to speci 


Kuhlman. 







KUHLMAN 
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